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This dissertation examines the quality of life (QoL) of people with dementia (PwD) who 
receive long-term care. In this first chapter, background information regarding long-
term care, dementia, and QoL is provided. Furthermore, the aim and outline of this 
dissertation are described. Finally, the projects included in this dissertation are outlined 
in this chapter. 
LONG-TERM CARE 
Long-term care is defined as a range of services (either at home or in an institution) 
required by people who are dependent on help with basic activities of daily living,1 for 
example bathing, dressing and/or eating. Currently, 12% of the population aged 65 and 
over in OECD countries receives long-term care. This number varies across countries, 
with percentages in the Netherlands and Sweden being 19% and 16%, respectively. In 
contrast, in Germany (12%), Spain (7%) and Estonia (6%), fewer people aged over 65 
receive long-term care.2 Because the population aged 65 and older is increasing, a 
growing number of people will become recipients of long-term care.2 
As suggested by the varying percentages of people receiving long-term care, models 
of long-term care vary greatly across countries.3, 4 As opposed to countries in the south, 
east and center of Europe, long-term care in Scandinavian countries and the Nether-
lands is characterized by high public expenditure and low family responsibility. The 
governments in these countries assume a high degree of responsibility for long-term 
care provision.5 As a result, relatively many older people in these countries become 
recipients of institutional care.2 Two examples illustrate differences in long-term care 
provision between European countries. With regard to home care, the Dutch national 
government provides a framework in which municipalities and independent agencies 
develop their own rules. As opposed to this Dutch ‘framework type’, some other na-
tional governments play a more dominant (for example France and Portugal) or a weak-
er role (for example Bulgaria and Romania) in home care governance.3 With regard to 
institutional care, Dutch nursing homes employ – in contrast to other countries – a 
whole multidisciplinary team consisting of nursing staff, specially trained physicians (i.e. 
elderly care physician), and (para)medical staff.6  
Governments in OECD countries have taken an increasingly active role in regulating 
and inspecting the quality of long-term care services.1 Indicators for good quality of care 
(QoC) include among others the absence of pressure ulcers, malnutrition, physical re-
straint use, and psychotropic drug prescriptions.1 It is suggested that the QoC for long-
term care recipients differs among countries.7, 8 Although there are tools available 
which can facilitate the comparison of QoC between countries (for example the Mini-
mum Data Set9), very little is known about country-specific strengths and weaknesses in 
long-term care delivery.1, 10  
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DEMENTIA 
Dementia is one of the main reasons why people increasingly need to rely on long-term 
care, either at home or in a long-term care facility such as a nursing home.11, 12 With the 
aging population, the number of PwD in Europe is projected to rise from 9.95 million in 
2010 to 18.65 million in 2050.13 In the Netherlands, the number of people living with 
dementia is expected to rise from 260,000 to 500,000 in 2050.14 With a growing num-
ber of people having dementia and the increasing burden on health systems providing 
long-term care, dementia has become a public health priority in many countries.2, 15, 16 
Dementia is characterized by problems in (short-term) memory, concentration, 
planning, organizing, language, visual perception, and orientation in time and place. In 
addition, PwD often experience changes in their mood and behavior, resulting in for 
example depressive symptoms, agitation, wandering behavior, or anxiety.17 In 50-75% 
of the cases, dementia is caused by Alzheimer’s disease. Other common causes of de-
mentia are vascular dementia (20-30%), frontotemporal dementia (5-10%), and demen-
tia with Lewy Bodies (<5%).18 Dementia is progressive, meaning that the symptoms 
gradually become worse over time. How quickly and in what way the dementia and its 
symptoms progress differ individually and are also dependent on the etiology of the 
dementia.17  
Several risk factors of dementia have been identified. First, non-modifiable factors 
such as increasing age, female gender, and genetic factors increase the likelihood of 
developing dementia. People aged 65 and older have a 10% risk of developing demen-
tia, whereas people aged 90 or older have a 40% risk. Second, modifiable factors such 
as higher educational achievement, mentally stimulating activities, physical activity, and 
social engagement may all be considered protective factors.18 However, despite efforts 
to prevent or treat dementia, it is still incurable.18 Consequently, psychosocial outcomes 
such as QoL have become well established hallmarks in judging QoC for PwD.19, 20 There-
fore, QoL has gained a dominant position in international research agendas.21, 22 
QUALITY OF LIFE  
In 1995, the World Health Organization (WHO) defined QoL as “the ‘individuals’ percep-
tions of their position in life in the context of the culture and value systems in which 
they live, and in relation to their goals, expectations, standards and concerns”.23 This 
broad definition is generally applicable, but lacks specificity for PwD. In addition, from 
the perspective of PwD, their cognitive ability to make complex judgements about their 
own lives is often limited. Lawton (1983, 1994) provided a widely used theoretical 
framework for dementia-specific QoL.24, 25 According to this framework, QoL consists of 
both objective (behavioral competence and the objective environment) and subjective 
domains (psychological well-being and perceived QoL): 
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- Behavioral competence includes physical health, dependence in activities of daily 
living, cognitive functioning, and social behavior;  
- The objective environment includes material possessions, social support and one’s 
network; 
- Perceived QoL is defined as the set of evaluations that is made about each aspect 
that is important in one’s life, for example social contacts and income; 
- Psychological well-being is one’s overall subjective evaluation of QoL and may be 
regarded as the ultimate outcome of a QoL model.24, 25  
The QoL domains as suggested by Lawton are interrelated. For example, a poor mental 
health may affect people’s social relationships and their overall evaluation of QoL and 
vice versa. Furthermore, the operationalizations of the four domains should be adapted 
to the stage of the dementia of the population under study, as what matters in life can 
change and priorities may become different as the dementia progresses.26 In contrast to 
medical models of QoL that assume that QoL declines as a disease progresses, people 
with chronic conditions may report an excellent or good QoL because they are able to 
adjust well to their personal circumstances. Therefore, people with advanced dementia 
do not automatically have a lower QoL than people in an earlier stage of dementia. This 
is highlighted by evidence showing conflicting results about how QoL of PwD evolves 
over time.27-32 This phenomenon is also referred to as the disability paradox.33  
QoL does not play a key role in all dementia research yet.34 A possible reason for this 
is that gaining insight into PwD’s QoL is challenging. Although affected by cognitive 
deficits, self-reports of QoL are generally preferred over proxy-measures. People with 
mild, moderate and sometimes even severe cognitive impairment are able to express 
their own views, needs, and concerns.35, 36 When PwD are not able to make judgments 
about their own QoL anymore, proxies such as relatives or formal caregivers can pro-
vide meaningful and important information about PwD’s QoL. However, PwD and care-
givers do not consider exactly the same domains important for PwD’s QoL.37 Conse-
quently, a Dutch study showed that caregivers pay relatively little attention to two QoL 
domains that were considered important by PwD: ‘financial situation’ and ‘being use-
ful/giving meaning to life’.38 In addition to this, as with other chronic conditions,39 self-
reports and proxy-reports are not perfectly correlated and caregivers tend to value 
PwD’s QoL lower than PwD themselves.40, 41 It is suggested that proxy-related character-
istics such as burden or depressive symptoms influence their QoL ratings of PwD nega-
tively.40, 42, 43 As an alternative to conversations with PwD or proxies, PwD’s QoL could 
also be directly observed by independent observers.44, 45 Observing PwD is a unique way 
of presenting their experiences. Insight into variations in important QoL domains ena-
bles researchers to “capture the film of PwD’s daily life rather than a snapshot of daily 
life reality”.46 Such observations may be labor intensive, but provide rich data about the 
quality of the daily lives of PwD. Yet only few studies have used this type of observation 
to gain more insight into PwD’s QoL.  
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To meet the ultimate goal of dementia care – an optimal QoL for all PwD – the iden-
tification of factors that are associated with a high or a low QoL is essential. Former 
research has indicated that clinical factors such as depressive symptoms, behavioral 
disturbances, dependence in activities of daily living (ADL) and cognition may be associ-
ated with QoL or changes in QoL.47-53 Nevertheless, studies have provided inconsistent 
results. In addition, the association between QoL and two other types of factors remain 
largely unaddressed. First, there is little knowledge about the association between QoL 
and QoC. One study indicated that the QoC indicator ‘pain’ is negatively associated with 
QoL,54 but many other indicators for QoC have, to date, received little attention. Sec-
ond, little is known about how a variety of aspects of daily life contribute to a good QoL. 
Aspects of daily life include for example PwD’s activities and social engagement during 
the day. One study found that PwD who engage in a variety of activities have a higher 
QoL compared to those who are inactive.55 However, a detailed insight into the rela-
tionship between QoL and daily life in a broad context does not yet exist.  
Besides the earlier hypothesized correlates of QoL, PwD’s living environment may 
also influence QoL ratings. Yet it is unknown to what extent place of residence influ-
ences QoL ratings.56 A substantial number of studies has not made a distinction be-
tween PwD living at home and residents of long-term care facilities. However, people 
living in long-term care facilities may differ from community-dwelling people with re-
gard to factors such as functional status and cognition, which both may influence QoL 
assessment. In addition, conflicting conclusions have been inferred about whether QoL 
improves or decreases after admission to a long-term care facility.28, 53  
Finally, QoL and associations with QoL may also differ among countries. Currently 
there are no European studies that have assessed QoL of PwD in a European context. A 
QoL survey among European citizens in general57 shows great country-differences in 
well-being levels (an important indicator for QoL24, 25). These differences could only be 
explained in part by economic indicators such as gross domestic product. Cultural fac-
tors may also play a role in QoL assessment as culture influences peoples’ definitions of 
well-being and their tendency to give socially desirable answers.58 To support PwD and 
achieve an optimal QoL, it is important to have a better understanding of factors that 
may be important for their QoL. Such an understanding can be used to provide guid-
ance to long-term care staff, policy makers, and researchers on how to improve PwD’s 
QoL.  
AIM AND OUTLINE 
Aim 
The aim of this dissertation is twofold. First, it aims at gaining insight into QoL of PwD 
receiving long-term care at home and in long-term care facilities. Second, it aims to 
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investigate which factors are associated with QoL of PwD receiving long-term care at 
home and in long-term care facilities. Several factors such as clinical factors (e.g. de-
pressive symptoms and behavioral symptoms), QoC indicators (e.g. pressure ulcers and 
malnutrition) and aspects of daily life (e.g. social interaction and activity engagement) 
are hypothesized to be influential on QoL. Both PwD living in the Netherlands and PwD 
living in other European countries are investigated. PwD at the ‘break-point’ from home 
care to institutional care (people recently admitted to a long-term care facility and peo-
ple who live at home at risk for admission within six months) and those who live in a 
long-term care facility for longer periods of time are studied.  
Outline  
Chapter 2 provides the findings of a systematic literature review on factors associated 
with QoL of PwD living in long-term care facilities. Chapter 3 delineates an international 
cross-sectional survey obtaining information on QoL and QoC indicators. QoL and QoC 
in eight European countries and two types of living arrangements (i.e. at home at risk 
for admission and newly admitted to long-term care facility) were investigated. Fur-
thermore, the association between QoL and QoC indicators was assessed. Chapter 4 
presents the results of a longitudinal survey about QoL in the three months after admis-
sion to a long-term care facility. PwD living in one of the eight participating European 
countries were included. Both the course of QoL and the association between changes 
in QoL and clinical factors were investigated. Chapter 5 reports on the development, 
reliability, and feasibility of the Maastricht Electronic Daily Life Observational-tool 
(MEDLO-tool). This is an observation instrument that supports obtaining in-depth in-
formation about the daily lives of PwD using ecological momentary assessments. Chap-
ter 6 provides the results of a study on the association between QoL and aspects of 
daily life which were observed and recorded using the MEDLO-tool. Dutch PwD living in 
long-term care facilities for longer periods of time were included. Chapter 7 describes 
the results of a final study that investigated associations with variations in mood during 
daily life, which is an important indicator for QoL. Again the momentary assessments 
that were performed using the MEDLO-tool were used to obtain in-depth insight into 
the daily lives of Dutch PwD living in long-term care facilities for longer periods of time. 
The main findings and implications of all studies are discussed in Chapter 8. Theoretical 
and methodological considerations are discussed, and recommendations for care pro-
fessionals and further research are addressed. 
PROJECTS 
To collect data on QoL and QoC in a European context, the RightTimePlaceCare (RTPC) 
study59 was conducted. In this study, PwD were included in a clinical survey when they 
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were at risk for admission to a long-term care facility or when they lived in a facility for 
no longer than three months. There was a baseline measurement and a follow-up 
measurement three months later. The following countries participated: England, Esto-
nia, Finland, France, Germany, the Netherlands, Spain, and Sweden. Using the RTPC 
data, the association between (self-reported and proxy-reported) QoL and QoC indica-
tors in the period before and after admission to a long-term care facility could be inves-
tigated from a European perspective. Furthermore, predictors of change in QoL were 
investigated. The RTPC data was used for the studies described in Chapters 3 and 4. This 
study was supported by a grant from the European Commission within the seventh 
framework program (project 242153).  
To gain more in-depth insight into the quality of the daily lives of PwD living in long-
term care facilities, an observational study was conducted in the Netherlands.60 In this 
study, 84 momentary assessments of 115 individual PwD were recorded. To do so, the 
MEDLO-tool was developed first. Using the data collected with the MEDLO-tool, the 
association between QoL and aspects of daily life (e.g. social interaction, activities) were 
examined. In addition, the association between mood, activities, and social interaction 
was assessed. The data that was collected in this project was used for the studies de-
scribed in Chapters 5, 6, and 7. This project was funded by ZonMw (project 
72801.0002).  
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CHAPTER 2 
Factors associated with quality of life of people with dementia 
in long-term care facilities: A systematic review 
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ABSTRACT 
Background: Quality of life has become an important outcome measure in dementia 
research. Currently there is no convincing evidence about which factors are associated 
with quality of life of people with dementia living in long-term care facilities.  
 
Objective: This study aims to investigate which factors are associated with quality of life, 
including factors associated with change over time, of people with dementia living in 
long-term care facilities.  
 
Design: A systematic literature review was performed. 
 
Data sources: Cochrane, Pubmed, CINAHL, Web of Science, and PsycINFO were 
searched. 
 
Review methods: Three researchers independently assessed studies for eligibility. The 
inclusion criteria were: 1) the primary focus was on factors related to quality of life; 2) 
the study was performed in long-term care facilities; 3) the study regarded quality of life 
as multidimensional construct. Methodological quality of studies included in the review 
was assessed with a quality criteria checklist.  
 
Results: Ten cross-sectional and three longitudinal articles were included in the review. 
In cross-sectional studies, depressive symptoms were negatively related to self-rated 
quality of life of people with dementia. The association between depressive symptoms 
and proxy-rated quality of life was less clear. Behavioural disturbances, especially agita-
tion, appeared to be negatively related to proxy-rated quality of life. There appeared to 
be a negative relation between quality of life, activities of daily living and cognition, 
although this could not be confirmed in all studies. In longitudinal studies, depressive 
symptoms were negatively related and cognition was positively related to self-rated 
quality of life, whereas dependency and depressive symptoms were negatively related 
to proxy-rated quality of life.  
 
Conclusions: There are only few high quality studies that investigate associations of 
(change in) quality of life of people with dementia living in long-term care facilities. Our 
results suggest that depressive symptoms and agitation are related to lower quality of 
life. Perspective of quality of life measurement, i.e. self- or proxy rating, may influence 
its associations. Longitudinal studies are needed to determine which factors are related 
to change in quality of life over time. This information is essential for the development 
of interventions that aim to improve quality of life. 
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BACKGROUND 
Dementia affects an increasing number of people each year. It is estimated that in Eu-
rope the number of people with dementia will increase to reach 13 million in 2040. This 
is important because these people are heavy consumers of health care.1 As there is no 
sign yet of a cure for the syndrome, dementia care should focus on contributing to 
maximizing quality of life (QoL). Therefore, over the last decade QoL has become a 
highly important outcome measure in dementia research.2, 3  
QoL is a complex, multidimensional construct and is defined by the World Health 
Organization as ‘individuals' perceptions of their position in life in the context of the 
culture and value systems in which they live, and in relation to their goals, expectations, 
standards and concerns’.4 Both objective (e.g. behavioural competence and environ-
ment) and subjective (e.g. perceived QoL and psychological well-being) components are 
generally considered to be important domains in QoL of people with dementia.5  
A large number of studies have investigated factors influencing QoL and factors in-
fluencing changes in QoL of people with dementia living at home. Current literature 
shows that there is no consensus on which variables are related to QoL and which to 
change in QoL. There are, however, indications that high levels of depression, the pres-
ence of behavioural disturbances, substantial cognitive impairment, and high depend-
ence in activities of daily living (ADL) might be related to low QoL of people with demen-
tia living at home.6-12 
Many psychosocial and pharmacological interventions have been developed and 
implemented to improve QoL. Many of these interventions focus directly on people 
with dementia (e.g. cognitive stimulation therapy and antidepressant medication use), 
but interventions focusing on the environment are also common (e.g. family carer in-
terventions or staff training interventions).13-16 
The issue of how to improve QoL in institutional care by means of interventions is 
gaining increasing attention, confirmed by the number of research studies that have 
focused on investigating QoL of institutionalized people with dementia as the main 
outcome parameter.17-19 However, information about the factors influencing QoL and 
changes in QoL in people with dementia living in long-term care settings is currently 
lacking. Consequently, it is not known what interventions in institutional care should 
focus on when aiming to improve QoL. Current scientific knowledge regarding the fac-
tors related to QoL of people with dementia living at home cannot be straightforwardly 
translated to people with dementia living in long-term care settings. People living in 
long-term care facilities differ from community-dwelling people with regard to factors 
like behaviour, functional status, and cognition, which might influence QoL assessment. 
Furthermore, it is not known to what extent place of residence influences QoL ratings.20 
Conflicting conclusions have been inferred about whether QoL improves or decreases 
after institutionalization.9, 21 In order to bridge this gap in the existing knowledge, this 
systematic review aims to examine current evidence regarding the factors associated 
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with QoL and the changes in QoL of people with dementia living in long-term care facili-
ties. 
METHODS 
Search strategy 
A literature search was performed. Relevant articles published between January 2000 
and May 2012 were obtained by searching in five electronic databases: Cochrane, Pub-
med, CINAHL, Web of Science, and PsycINFO. Additional articles were searched by ex-
ploring references from retrieved publications.  
The main outcome measure ‘quality of life’ was used as a search term and combined 
with the Boolean operator ‘AND’ with other search terms with respect to the disease 
(dementia OR Alzheimer), the place of residence (care home* OR nursing home* OR 
institutional care OR institutional long term care OR care institution* OR residential care 
OR residential home* OR assisted living OR small scale setting* OR small scale living OR 
small scale facilit* OR shared housing arrangement* OR special care facilit* OR institu-
tionalised, OR institutionalized OR sheltered housing), and the focus of the research 
question (determinant* OR factor* OR correlate*, OR predict* OR relate* OR associ-
ate*). 
Study selection  
Eligibility criteria 
Studies were eligible if they 1) mainly focused on factors influencing QoL of people with 
dementia living in long-term care settings, which are defined as places of collective 
living wherein care and accommodation are provided as a package by a public agency or 
a non-profit or private company,22 2) used QoL as a primary outcome measure, and 3) 
used a multidimensional construct to assess QoL, which means that QoL consists of 
several domains. Studies were excluded when they evaluated interventions or focused 
primarily on people with cognitive impairment without a diagnosis of dementia, people 
with psychiatric diseases or people receiving end-of-life care. There were no restrictions 
with regard to language.  
Study screening and data extraction strategy 
Titles and abstracts of articles were screened for relevance by two researchers inde-
pendently (HB and HV). Subsequently, remaining abstracts were independently as-
sessed for eligibility by two researchers (HB and SZ). Finally, full-text articles were inde-
pendently obtained and screened for final inclusion by three researchers (HB, HV, and 
SZ). At each step references were categorized by each researcher as ‘include’, ‘possibly 
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include’ (provided with reason), or ‘exclude’. Disagreements between the researchers 
were discussed in order to reach consensus about which references should be 
in/excluded in this review. 
Data were extracted using a standardized data sheet that contains information 
about publication type, study aims, study methods, sample characteristics, independent 
variables in relation to the outcome measure QoL, study results, and recommendations 
and limitations from included references.  
Methodological quality  
Each article was assessed for methodological quality by means of a checklist. This quali-
ty judgement was used for the interpretation of the results: results of studies of low 
quality were treated more cautiously. This checklist was tailored for use in this system-
atic review and was based on existing critical appraisal tools.23, 24 We looked for bias in 
recruitment, assessment, analysis, and interpretation of the results. In accordance with 
the recommendations of Sanderson et al. (2007), no overall numerical score was com-
puted but articles were divided into two categories: ‘moderate to high quality’ or ‘low 
quality’.25 In order to be judged as an article of ‘moderate to high quality’, the following 
four criteria had to be met as a minimum: 1) adequate sample size in relation to predic-
tors, 2) use of valid and reliable measures, 3) use of appropriate statistical testing, and 
4) discussion and conclusion in line with the results. Additional criteria were: 5) appro-
priate description of sampling method, 6) clear description of in- and exclusion criteria, 
7) appropriate description of participants, 8) appropriate description of cases lost to 
follow-up (applicable for longitudinal studies), and 9) description of cut-off point for 
clinical relevance (applicable for longitudinal studies).  
Analyses 
The data presented include information on sample size, characteristics of the study 
population, and measurement instruments used to rate QoL. Both bivariate and multi-
variate results were obtained from all studies, if possible. In the tables results were 
differentiated by perspective (self-assessment, proxy-assessment, or observational 
assessment) and, if applicable, by subgroup (e.g. based on severity of dementia). For 
quality reasons only results based on validated measurement instruments were includ-
ed. We have arranged the results by socio-demographic characteristics, depressive 
symptoms and anxiety, behaviour, dependency in activities of daily living, cognition, 
severity of dementia, and medication use. Longitudinal studies are displayed separately. 
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RESULTS 
Search results 
The electronic database search yielded 2178 publications. After removal of duplicates, 
1505 articles remained. Stepwise screening resulted in the inclusion of ten cross-
sectional articles and three longitudinal articles, which were all written in English. No 
additional articles could be obtained via reference tracking. Figure 1 gives an overview 
of the selection process from initial search to final retrieved articles.  
 
 
Figure 1. Flow diagram illustrating data collection strategy 
Methodological quality 
Assessments of the publications are shown in Table 1. Eight cross-sectional articles were 
considered to be of moderate to high quality,26-33 of which five studies met all quality 
criteria. Two cross-sectional articles were considered to be low-quality articles.34, 35 With 
Publications identified by 
searching through Cochrane, 
Pubmed, CINAHL, Web of Science, 
and PsycINFO
(total n=2178)
Considered publications after 
duplicates removed (n=1505)
Publications considered eligible by 
screening titles (n=85)
Publications excluded
(n=1420)
Publications excluded (n=46)
Reasons:
- No focus on factors associated 
with QoL (n=24)
- No primary-source article (n=10)
- Doesn’t measure QoL as a 
multidimensional construct (n=4)
- Not about people living in a long-
term care facility (n=4)
- Focus on caregiver-QoL, not on 
PwD (n=1)
- Focus on PwD receiving palliative 
care (n=1)
- No focus on dementia (n=2)
Publications included in synthesis (n=13)
- Cross-sectional studies (n=10)
- Longitudinal studies (n=3)
Additional publications included 
after reference checking (n=0)
Publications excluded (n=26)
Reasons:
- Not about people living in a long-
term care facility (n=13)
- No focus on dementia (n=5)
- No measure of QoL as a 
multidimensional construct (n=4)
- No focus on factors associated 
with QoL (n=3)
- Results of one study in two 
publications (exact same tables) 
(n=1)
Publications considered eligible by 
screening abstracts (n=39)
Publications considered eligible by 
screening full-text (n=13)
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respect to the longitudinal studies, only the article by Hoe et al. (2009)36 was considered 
to be a high quality article, whereas the studies by Funaki et al. (2005)21 and Lyketsos et 
al. (2003)37 were not.  
 
Table 1. Methodological quality of included studies 
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Appropriate statistical testing was 
conducted* 
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Discussion and/or conclusion is in line with 
results* 
+ + + + + + + + – – + + +  
Appropriate description of sampling method – +  – + + + + + – + – + – 
Inclusion- and exclusion criteria are clearly 
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LS = longitudinal studies; NA = not applicable 
* Criterion that had to be met in order to be judged as an article of moderate to high quality 
Factors influencing QoL 
Table 2 gives an overview of the cross-sectional results regarding factors relating to 
QoL. Winzelberg et al. (2005)34 and Zimmerman et al. (2005)35 drew conclusions based 
on the same study population, and therefore their results are presented together, when 
applicable.  
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Socio-demographic characteristics  
Eight cross-sectional studies took several socio-demographic characteristics (e.g. age, 
gender, race, marital status) into account. Most studies (n=6) did not find any relationship 
with socio-demographic characteristics.27, 28, 31, 33-35 One study found female gender to be 
negatively associated with QoL,26 whereas five other studies did not find a relationship 
with gender.27, 31, 33-35 A negative association with being widowed was found by Samus et 
al. (2005),32 but two other studies did not find an association with marital status.33, 35 
Depressive symptoms and anxiety  
Depressive symptoms and anxiety, which are both indicators for mood, were taken into 
account by several cross-sectional studies.  
Most studies (n=8), except for Beer et al. (2010)27 and Missotten et al. (2008),30 in-
vestigated whether there was a relationship between QoL and depressive symptoms. 
Bivariate as well as multivariate analyses showed a negative relationship between self-
reported QoL and depressive symptoms, indicating that more depressive symptoms are 
related to lower QoL. Regarding the association between proxy-reported QoL and de-
pressive symptoms, studies show ambiguous results. Wetzels et al. (2010) noted that 
the association between depressive symptoms and proxy-rated QoL was stronger in 
people with mild to moderately severe dementia than in those with severe dementia.33 
This seems to be in line with the study of González-Salvador et al. (2000), who found a 
negative association with proxy-reported QoL in assisted living facilities, but not in 
skilled nursing facilities.28 Their study population had significantly lower cognition in 
skilled nursing facilities compared with people living in assisted living facilities. Winzel-
berg et al. (2005) were not able to take depressive symptoms into account in multivari-
ate analyses because of multicollinearity with behavioural symptoms.34 
Three cross-sectional studies of moderate to high quality examined the relationship 
between QoL and anxiety.29, 31, 32 Two studies found a negative association between QoL 
and anxiety in bivariate analyses,29, 32 indicating that the presence of more anxious 
symptoms is related to lower QoL. In multivariate analyses, only Hoe et al. (2006) de-
tected a negative association between self-reported QoL and anxiety,29 whereas the 
other studies found no association.31, 32 In the study by Hoe et al. (2006) depressive 
symptoms and anxiety were the only factors significantly related to self-assessed QoL. 
Their final multivariate model accounted for 34% of the variance.29  
Behaviour 
Behavioural symptoms were taken into account by nine of the ten cross-sectional stud-
ies. Most studies reported an association between proxy-rated QoL and behaviour, 
especially agitation, in bivariate as well as multivariate analyses. Behaviour was meas-
ured in two different ways.  
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In the first place, six studies27-30, 34, 35 measured several behavioural domains using a 
comprehensive questionnaire (e.g. the NPI-Q).38 Their bivariate analyses found a nega-
tive association between QoL and behavioural symptoms, indicating that more behav-
ioural disturbances are related to lower QoL. Three studies of moderate to high quality 
reported behavioural symptoms to be negatively related to QoL in multivariate analyses 
as well,27, 30, 34 whereas one study reported no association.28 It should be noted that 
Beer et al. (2010), Hoe et al. (2006), and Zimmerman et al. (2005) compared self-
assessments with proxy-assessments and only found these bivariate associations with 
proxy-reported QoL, and not with self-reported QoL.27, 29, 35 Furthermore, Missotten et 
al. (2008) reported that behavioural disturbances explain between 17.99% and 34.45% 
of the total QoL score.30 In the second place, three studies of moderate to high quality 
described the relationship between QoL and several separate behavioural symptoms.31-
33 In multivariate analyses they all concluded that more agitation is related to lower 
proxy-rated QoL. Also several other behavioural symptoms were found to be negatively 
related to proxy-rated QoL (e.g. apathy, irritability, psychomotor agitation). The studies 
showed no agreement, however, about which behavioural factors were negatively re-
lated to QoL. 
Dependency in activities of daily living 
Most cross-sectional studies (n=9) included impairment or dependency in activities of 
daily living (ADL) as an independent variable, except for Beer et al. (2010).27 Bivariate 
analyses show that ADL dependency is negatively related to QoL, indicating that greater 
dependency is related to lower QoL ratings. In multivariate analyses, studies show am-
biguous results. Five studies of moderate to high quality and one low-quality study re-
ported a negative relationship between ADL dependency and QoL,26, 28, 31, 32, 34 whereas 
two studies of moderate to high quality did not.29, 30 In addition, González-Salvador et al. 
(2000) only reported this association in an analysis of their total sample, but not when 
assisted-living and skilled nursing facilities were analysed separately,28 and Nakanishi et 
al. (2011) reported this relationship only with self-reported QoL but not with proxy-
assessments of QoL.31 Wetzels et al. (2010) excluded ADL from multivariate analyses 
because of its multicollinearity with cognition.33 
Cognition 
All cross-sectional studies (n=10) included cognition as an independent variable. Bivari-
ate analyses indicated that cognition was positively related to proxy-rated QoL, indicat-
ing that better cognitive abilities were related to higher QoL. This association was never 
found in the self-assessments of QoL.27, 29, 31 In multivariate analyses, however, the rela-
tionship between better cognitive function and higher proxy-rated QoL was maintained 
in only five studies, one of which was of lower quality.26, 27, 32-34 Again, there was no 
association with self-assessed QoL.  
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In multivariate analyses, Wetzels et al. (2010) included cognition in their final model 
but had to remove ADL because of multicollinearity between these two factors.33 Barca 
et al. (2011) included ADL as a covariate and found no intercorrelation between cogni-
tion and ADL.26 With regard to the other three studies in which cognition was signifi-
cantly related to QoL, it is not known whether the authors were aware of the possible 
multicollinearity between ADL and cognition. Four studies of moderate to high quality 
that did include ADL as a covariate found that the relationship with cognition disap-
peared.28-31 Missotten et al. (2008) divided people with dementia into five subgroups 
based on their cognitive abilities and found only significant lower QoL ratings in the 
lowest cognition group compared with the other groups. The other four subgroups did 
not differ significantly from each other, indicating the lack of a linear relationship be-
tween QoL and cognitive function.30  
Severity of dementia 
Five cross-sectional studies of moderate to high quality investigated the association 
between QoL and the severity or stage of dementia.26, 29-31, 33 Four studies performed 
bivariate analyses and concluded that severity of dementia is negatively associated with 
proxy-rated QoL, indicating that more severe dementia is related to lower QoL. The 
relationship with self-assessed QoL is unclear. According to multivariate analyses, there 
is little evidence for the association between QoL and severity of dementia.  
Medication use 
Three cross-sectional studies of moderate to high quality investigated the relationship 
between medication use and QoL of people with dementia. Beer et al. (2010) found no 
evidence for the relationship between QoL and quantity of medication use.27 González-
Salvador et al. (2000) and Wetzels et al. (2010) found no convincing evidence for the 
association between psychotropic medication use and QoL.28, 33  
González-Salvador et al. (2000) investigated the relationship between psychophar-
macological treatment in the previous month and QoL. They found that cholinesterase 
inhibitors (drugs that inhibit cognitive deterioration) were positively related to QoL in 
bivariate analyses, but not in multivariate analyses. They reported in their bivariate as 
well as in multivariate results that anxiolytic drugs (antianxiety agents) were negatively 
associated with QoL of people living in skilled nursing facilities, indicating that the use of 
anxiolytic drugs is related to lower QoL.28 Wetzels et al. (2010) investigated the associa-
tion between psychotropic use on one day of assessment and QoL. In bivariate analyses, 
psychotropic drug use in general, antipsychotics, antidepressants and anxiolytic drugs 
were negatively related to QoL in people with mild to moderately severe dementia, 
indicating that these types of medications are associated with lower QoL. In people with 
severe dementia, only the use of anxiolytic drugs was significantly negatively associated 
with QoL. In multivariate analyses only psychotropic drug use in general was negatively 
associated with QoL in people with mild to moderately severe dementia.33  
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Factors influencing change in QoL 
Conclusions of the three longitudinal studies with regard to factors related to change in 
QoL are shown in Table 3.  
Hoe et al. (2009)36 conducted the only high-quality longitudinal study and reports 
associations between QoL and QoL at baseline, depressive symptoms, anxiety, cogni-
tion, and dependency in behaviour and function. With regard to self-assessment of QoL, 
in multivariate analyses a decrease in QoL in two years was related to a high QoL score 
at baseline and few depressive and anxiety symptoms at baseline. A decrease in QoL in 
two years was also related to an increase of depressive symptoms and deteriorating 
cognition over two years. With regard to the QoL assessment of formal caregivers, in 
multivariate analyses a decrease in QoL in two years was related to a high QoL score at 
baseline and low dependency in behavioural and functional aspects at baseline. An 
increase in functional and behavioural dependency and depressive symptoms over two 
years were also related to a decrease in QoL. According to multivariate analyses, there 
were no associations with (change in) ADL or severity of dementia. 
The other two longitudinal studies scored lower on the quality criteria. QoL of the 
study population of Lyketsos et al. (2003)37 decreased between baseline and follow-up 
20 weeks later. According to their multivariate analyses, QoL at baseline assessed by a 
formal caregiver was associated with less of a decline in QoL at follow-up. Lyketsos et al. 
(2003) found no association between change in QoL and cognition, behavioural disturb-
ance, ADL, or depressive symptoms. QoL of the study population of Funaki et al. 
(2005)21 increased over three months. It should be noted that this study population 
consisted of people who were recently institutionalized. Funaki et al. (2005) report 
bivariate results regarding the relationship between QoL and several rehabilitation 
factors, but the directions of these associations were not clearly reported and are 
therefore not reported here. In multivariate analyses, Funaki et al. (2005) suggest that 
an increase in the number of housekeeping activity items such as cooking or shopping 
that can be acquired is related to improvements in QoL. No relationship was found 
between change in QoL and ADL, behaviour, or severity of dementia.  
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DISCUSSION  
From the findings of this systematic review it can be concluded that mood, and espe-
cially depressive symptoms, is a consistent factor which is negatively related to self-
rated QoL of people with dementia living in long-term care facilities, indicating that 
more depressive symptoms are related to lower QoL. The association between proxy-
rated QoL and depressive symptoms is less clear. There are also reasonable indications 
that behavioural disturbances, and especially agitation, are negatively related to QoL, 
indicating that the presence of agitation is associated with lower QoL of people with 
dementia. The relationship between QoL, cognition and ADL is complex. Bivariate anal-
yses show that cognition and ADL are negatively related to QoL, although this clear 
relationship cannot be confirmed by multivariate analyses, controlling for confounding 
factors. Furthermore, the negative relationship between cognition and QoL is found 
only with proxy-reported measures. The relationship between QoL and psychotropic 
drug use remains unclear, since only a few studies took these factors into account. Fi-
nally, there does not seem to be an association between QoL and socio-demographic 
factors and severity of dementia. Perspective of the QoL measurement, i.e. self- or 
proxy rating, seems to influence the reported associations.  
To our best knowledge, this is the first systematic review that explores associations 
with (change in) QoL in people with dementia living in long-term care facilities. This 
extensive review shows that high-quality studies regarding factors associated with QoL 
of people with dementia living in long-term care facilities are scarce, particularly high 
quality longitudinal studies. Only one longitudinal study was considered to be of high 
quality and only five cross-sectional studies adhered to all the quality criteria set in 
advance. Our study did not detect striking differences in QoL between people living at 
home and people living in institutional care. This is in line with our finding that cognition 
and functional status, which are discriminating factors for place of residence,39, 40 have 
less impact on QoL ratings than was hypothesized.  
Some limitations must be noted. The review was only based on published manu-
scripts and the information provided in those publications. We did not contact the au-
thors of included studies in order to obtain any additional information or explanations 
about methods or results. In addition, since only published peer-reviewed papers were 
included, ‘grey’ literature was not taken into account. Therefore, we may have missed 
information. Finally, QoL is still an ambiguous concept, and the included studies used 
different operationalisations and measurement instruments. This is a possible explana-
tion of the contradictory results. However, we only included studies that used reliable 
and valid QoL instruments and we could not detect any relationship between a specific 
measurement instrument and factors associated with QoL. 
Our review findings show that depressive symptoms and anxiety are related to low-
er QoL as assessed by people with dementia living in long-term care settings them-
selves, but not always to QoL as assessed by proxies. This indicates that QoL assessment 
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from the perspective of people with dementia is strongly influenced by their own mood. 
With regard to proxies, depressive symptoms or anxiety seem to play a smaller role in 
rating residents’ QoL. This could be related to the difficulty they have in signalling and 
detecting depressive and anxious symptoms displayed by people with dementia. Since 
about 19–21% of the people with dementia suffer from depression or anxiety,41, 42 this 
calls for the use of guidelines by caregivers, especially nurses, to improve diagnostic 
processes and to implement interventions if necessary.43, 44  
It is questionable how well proxies are able to estimate the influence of depression 
and anxiety on QoL from the viewpoint of people with dementia. It is difficult to decide 
which viewpoint is most valid, because both perspectives can include systematic bias-
es.45 It is suggested that in people with mild to moderately severe dementia self-ratings 
should be performed because these people are able to give valid answers on dementia-
specific QoL instruments. In other cases proxy ratings might be preferred.46, 47 In addi-
tion, results from Wetzels et al. (2010) and González-Salvador et al. (2000) suggest that 
depression is a stronger predictor of lower QoL in people with mild to moderately se-
vere cognitive impairment than in people with severe cognitive impairment.28, 33 This 
indicates that people with fewer cognitive abilities are perceived to suffer less from 
their depression, possibly because of their reduced awareness. Nurses are most fre-
quently in contact with patients and are therefore the first caregivers to detect signals 
of depressive symptoms. Increased knowledge and skills regarding detection of depres-
sive symptoms are therefore recommended.  
The relationship between QoL and behaviour appears to be relatively unclear. The 
use of different measurement instruments to establish behaviour may play an im-
portant role in this. Behaviour is usually measured with a single instrument, although it 
seems more useful to take separate domains of behaviour into account. Studies that 
analysed separate domains of behaviour have unambiguously concluded that the pres-
ence of agitation is the most important factor in decreasing QoL ratings. Psychosocial 
interventions might lower the level of agitation because the need for stimulation and 
activities can be a cause of agitation.48-50 It is recommended that nursing staff encour-
age activities that stimulate people with dementia, even when there is limited time or 
room for social contact.51 Future research should investigate how working methods can 
facilitate guidance of people with dementia with behavioural disturbances.52 
Our results report conflicting evidence regarding the association between QoL and 
the factors ADL-dependency and cognitive function. In a considerable number of stud-
ies, however, it was not clear whether they had checked for multicollinearity. Therefore, 
it is plausible that ADL and cognition are intercorrelated, making it hard to determine 
which one studies were measuring. This makes it hard to determine what the contribu-
tion of each measure is regarding its relation to QoL. Future studies should investigate 
possible multicollinearity between cognition and ADL dependency. 
Recently, critiques have emerged on the extensive use of psychotropic drugs for 
people with dementia in long-term care settings.53-55 They argue that there is evidence 
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that psychotropic drugs are related to negative health outcomes such as survival. The 
relationship between the use of this drugs and QoL has not yet been established. Our 
review indicates that psychotropic drugs might be negatively related to QoL. This also 
justifies recent guidelines’ restrictions on the use of psychotropic drugs as treatment. 
The need for psychosocial interventions performed for example by nurses should gain 
high priority.56-58 
CONCLUSION 
This review provides evidence for nurses and other caregivers working in long-term care 
facilities who aim to improve QoL of people with dementia and shows that attention to 
depressive symptoms and agitated behaviour should have priority. This could for exam-
ple be realized in the development and execution of psychosocial interventions, but it is 
recommended that associations of QoL be further explored. In particular, longitudinal 
studies are needed in order to determine which factors are related to change in QoL 
over time. This information is essential for the development of interventions that aim to 
improve QoL of people with dementia living in long-term care facilities. Recently, we 
have launched a study, RightTimePlaceCare, to provide information about QoL of peo-
ple with dementia both at home and in long-term care facilities.59 Since the study is 
longitudinal it will also gain insight into change in QoL and its associations.  
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Quality of life and quality of care for people with dementia  
receiving long-term institutional care or professional home 
care: The European RightTimePlaceCare study 
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ABSTRACT 
Objectives: To explore how quality of life (QoL) and quality of care (QoC) for people with 
dementia (PwD) vary across eight European countries; to explore how QoL and QoC for 
PwD vary across living arrangements; and to assess the association between QoL and 
QoC. 
 
Design: Cross-sectional survey. 
 
Setting: Institutional long term care and home care in eight European countries (Eng-
land, Estonia, Finland, France, Germany, the Netherlands, Spain, and Sweden).  
 
Participants: PwD receiving formal home care but at risk for admission to an institutional 
setting, and PwD who were recently admitted. 
 
Measurements: QoL was assessed by the PwD and by their best informed proxies using 
the Quality of Life-Alzheimer’s Disease scale (QoL-AD) (range 13-52). QoC was meas-
ured using quality of care indicators (e.g. the presence of depressive symptoms, the 
presence of pressure ulcers). 
 
Results: A total of 1123 PwD living at home (mean age 82.2, 63% women) and 791 PwD 
living in institutional care (mean age 84.1, 74% women) participated. QoL of PwD was 
most often rated highest in Sweden and England and lowest in Estonia and Spain. No 
differences in QoL were detected among the settings. For the QoC indicators no con-
sistent patterns were visible in such a way that certain countries or settings scored 
‘higher’ or ‘lower’. The presence of depressive symptoms was most consistently associ-
ated with lower QoL (p≤.001). 
 
Conclusion: There is great variation in QoL and QoC scores among European countries 
and settings. To gain insight into the underlying causes of these differences, more 
knowledge is needed about the effect of different national health care systems and 
dementia strategies on QoL and QoC indicators. Depressive symptoms were associated 
with QoL, and executing longitudinal studies investigating which factors are associated 
with change in QoL is highly recommended.   
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INTRODUCTION  
Approximately 6.2% of European citizens older than 60 suffers from dementia.1 The 
resulting health care expenditures, estimated at €177 billion per year in 2008, have a 
great societal impact.2, 3 During the past decades much effort has been made to develop 
treatments for dementia. However, until now, the progression of the syndrome can be 
only slightly delayed and groundbreaking research with regard to cure or prevention is 
still lacking. As a result, much emphasis in dementia care is placed on quality of care 
(QoC)4 and maintaining a satisfactory level of quality of life (QoL).5, 6 
Two previous studies indicate that QoL of and QoC for older people differ among Eu-
ropean countries.7, 8 However, extensive European research on QoL and QoC specifically 
about dementia care is still lacking. Furthermore, questions can be raised on the justifi-
cation of the fact that European governments aim to enhance and expand home care 
resources to enable people with dementia (PwD) to live at home as long as possible.9, 10 
The association between QoL, QoC and place of residence (i.e. living at home or living in 
institutional long-term nursing care (ILTC)) is yet unclear since different studies report 
positive, negative, or no associations.7, 11-14 Finally, there is little knowledge about the 
relationship between QoL of PwD and indicators for QoC. Sixsmith et al. (2008) studied 
the association between QoL and a variety of QoC indicators and reported an associa-
tion between QoL and ‘pain’, but found no association with ‘weight loss’ and ‘falls’. 
However, this study did not differentiate between living at home and living in ILTC alt-
hough the difference between these settings is of crucial importance because PwD 
living in ILTC have more advanced dementia15 and perceptions about what is important 
in life might change as the syndrome progresses.16 
Insight into country-differences, differences between living arrangements, and the 
association between QoL and QoC is needed to inform (inter)national policy makers, 
making it possible to prioritize the right strategies and to develop best practice strate-
gies to improve QoL and QoC for PwD.17 
Aim 
The current study aims to explore QoL and QoC indicators of PwD who are between the 
margins of care in eight European countries; i.e. those people who are at a “breaking-
point” when home care may become insufficient and/or inadequate and admission to 
institutional nursing care might be necessary. The following research questions were 
postulated:  
1. How do QoL and QoC vary for PwD across eight European countries? 
2. How do QoL and QoC vary for PwD between home care and ILTC? 
3. Which indicators of QoC are associated with QoL?  
CHAPTER 3 
46 
METHODS  
Design 
This prospective survey is part of a larger study named RightTimePlaceCare (RTPC) that 
overall aims to improve health and social care services for European citizens with de-
mentia.18 The survey was undertaken in eight European countries (England, Estonia, 
Finland, France, Germany, the Netherlands, Spain and Sweden). Data were collected on 
QoC and QoL of PwD receiving long-term care. Detailed information about the design of 
the survey is published elsewhere.19 
Participants 
Two groups were included:  
1. PwD (and their formal caregivers) who were newly admitted to ILTC and were resi-
dent for at least one month but less than three months; 
2. PwD (and their informal caregivers) who received home care but were at risk of 
admission to ILTC within six months, as judged by a professional caregiver responsi-
ble for their care. 
 
PwD were included if they: 1) had an official diagnosis of dementia as diagnosed by an 
expert (for example: physician, psychiatrist, neurologist, geriatrician, or general practi-
tioner, depending on countries’ diagnostic procedures); 2) scored 24 or lower on the 
Standardized Mini Mental State Examination (S-MMSE);20, 21 and 3) had an informal 
caregiver who visited their relative at least twice a month. PwD were excluded when 
they: 1) were younger than 65 years; 2) had a primary psychiatric diagnosis or Korsa-
koff’s syndrome; and, for the first group (recently admitted PwD) 3) were only tempo-
rarily resident in the home (e.g. revalidation, respite of the informal caregiver) with the 
intention of moving back home.  
Procedures 
Each country obtained ethical approval from a country specific legal authority for re-
search on human beings to conduct the study in accordance with the national regula-
tions and standards of the participating countries. 
Country-specific consent procedures were followed. After receiving written in-
formed consent from the informal caregiver (and sometimes also the PwD), trained 
interviewers with at least a Bachelor’s degree interviewed the PwD, their informal care-
givers and formal caregivers via face-to-face interviews. All measures were assessed by 
the best informed proxies of the PwD. In the home care setting, these were usually the 
informal caregivers and in ILTC these were usually formal caregivers (i.e. nursing staff). 
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QoL of the PwD was also assessed by the PwD themselves. Data were collected be-
tween November 2010 and April 2012. 
Measures  
Sample characteristics 
Sample characteristics of the PwD were assessed, including age, gender, and marital 
status. Cognitive status was assessed with the S-MMSE.20, 21 The total score of this scale 
ranges from 0 to 30, with higher scores indicating less cognitive impairment. Functional 
status was assessed with the Katz Index of Independence in Activities of Daily Living 
(ADL).22 The total score of this scale ranges from 0 to 6, with higher scores indicating 
less dependency in ADL. Comorbidity was assessed with the Charlson Comorbidity In-
dex,23 which is a scale originally developed to determine the risk of mortality within one 
year from measurement. The total score of this scale ranges from 0 to 37, with higher 
scores indicating the presence of more (severe) comorbidities that might influence the 
risk of mortality. Finally, neuropsychiatric symptoms were assessed with the NeuroPsy-
chiatric Inventory Questionnaire (NPI-Q).24 The total score ranges from 0 to 36, with 
higher scores indicating the presence of more (severe) neuropsychiatric symptoms.  
Quality of life 
QoL of the PwD was assessed from both PwD as well as the caregivers’ perspective with 
the Quality of Life-Alzheimer’s Disease (QoL-AD) scale.25 The QoL-AD is a 13-item ques-
tionnaire using a four-point Likert scale ranging from poor=1 to excellent=4. Summing 
these items results in a total score with a possible range of 13 to 52, with higher scores 
indicating a better QoL. The QoL-AD was assessed by PwD only when they had an S-
MMSE score of 3 or higher. Other studies showed that this is an appropriate cut-off 
point to obtain self-reported QoL using the QoL-AD.26 A clinically meaningful difference 
is defined as a difference of three or more points on the total QoL-AD score.14, 27  
Quality of care 
QoC was assessed in two ways. First, QoC was assessed by the subjective judgement of 
the informal caregiver using an adapted version of the Client INTerview instrument 
(CLINT).28 In the home care setting, the CLINT consists of nine questions with a possible 
total range of 9 to 45. In ILTC, the CLINT consists of 10 questions with a possible total 
range from 10 to 50. Higher scores indicate lower quality of care as judged by the in-
formal caregiver. 
Second, indicators of QoC were evaluated. These indicators were selected based on 
literature that includes QoC indicators29-33 and comprise depressive symptoms, psycho-
tropic drug use, mortality rate, nutritional status, use of physical restraints, presence of 
pain, presence of pressure ulcers, and fall incidents. Depressive symptoms were as-
sessed during an interview with the best informed proxy, using the Cornell Scale for 
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Depression in Dementia (CSDD).34 The total score ranges from 0 to 38, with higher 
scores indicating the presence of more depressive symptoms. Scores higher than 6 
indicate the presence of considerable depressive symptoms.35 Psychotropic drug use 
was classified by means of the Anatomical Therapeutical Chemical (ATC) classification36 
containing antipsychotics (N05A), anxiolytics (N05B), hypnotics/sedatives (N05C) and 
antidepressants (N06A). Standardized prescriptions as well as ‘as needed’ psychotropic 
drug use were included. Furthermore we included mortality rate (deceased within three 
months after baseline interview); nutritional status (single question: ‘did the patient 
experience a weight loss of 4% or more in the past year?’);37 use of physical restraints, 
(belt restraints, locked chair/table, deep/overturned chair, bedrails);38 presence of pain 
in last week;39 presence of pressure ulcers; fall incidents in the past 30 days (home care 
setting), or fall incidents since admission (ILTC).  
Statistical analyses  
Analyses were performed using SPSS version 20.0. Two-tailed tests with a significance 
level of 0.05 were used. For continuous scales, in general a maximum of 10% missing 
items were replaced by the mean score of the remaining items of the respondent. For 
the QoL-AD a maximum of 2 missing items were replaced using the same procedure.16 
Both versions of the CLINT showed good internal consistency, tested using Cronbach’s 
alpha (home care: 0.67, ILTC: 0.74). Statistical model assumptions were examined before 
conducting further analyses. For QoL, only clinically relevant differences were tested.  
First, differences between the countries in general were tested. Therefore, analyses 
of variance, χ² tests, and Fisher’s exact tests were performed.  
To test differences in QoL and QoC indicators between the countries and the set-
tings, independent samples t-tests and χ² tests were conducted. To test the difference 
between self-reported and proxy-reported QoL, paired samples t-tests were conducted. 
To compare an individual country’s mean with the mean of the other seven countries, 
dummy coding was used, making it possible to exclude a country’s own result from the 
general mean. Because the two versions of the CLINT have a different content, it was 
not possible to compare the CLINT between the settings.  
The association between QoL and QoC indicators was tested with multilevel hierar-
chical regression analyses (random intercept). At level one, the dependent variable was 
QoL and the independent variables were the QoC indicators, corrected for age, gender, 
neuropsychiatric symptoms, cognition, and ADL.40 These measures were nested within 
‘country’, which was therefore the level two variable. Missing data for the S-MMSE and 
the CSDD were imputed using multiple imputations. The CLINT questionnaires were not 
included in the hierarchical model because of the large number of missing values and the 
instability of these measures in our models. Besides running the whole model, we per-
formed the analyses using a backward procedure removing QoC indicators with p>.2.  
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RESULTS 
Sample characteristics 
A total number of 1223 PwD and their caregivers were included in the home care sam-
ple and 791 PwD and their caregivers were included in the ILTC sample. The PwD in the 
samples were on average 84.1 (ILTC) and 82.2 (home care) years old and both samples 
contained predominantly women (ILTC: 63.4%, home care setting: 74.0%). Compared to 
PwD living in ILTC, PwD living at home were more often married (p<.001), had a higher 
cognitive status (p<.001), were more independent in their ADL (p<.001), had fewer 
comorbidities (p<.001), and displayed more neuropsychiatric symptoms (p<.001). Alt-
hough few patterns emerge from the data, there is some variation among the countries. 
For example, the Estonian sample contained relatively few married PwD. Table 1 pro-
vides detailed characteristics of the sample split by country and living situation.  
Quality of life 
Table 2 gives an overview of QoL measurements split by country, the perspective of QoL 
measurement, and setting. In ILTC, between 41% (France) and 85% (Sweden) of the 
PwD were able to complete the self-reported QoL-AD questionnaire. In the home care 
setting, between 49% (France) and 90% (Sweden) of the PwD were able to complete 
the QoL-AD.  
Variation across countries 
In general, self- and proxy reported QoL of PwD scored higher in northern and western 
countries of Europe (like Sweden and England) compared with eastern and southern 
European countries (like Estonia and Spain). 
Self-reported QoL of PwD living in ILTC was, compared with the mean of self-
reported QoL in the other seven countries, lower in Estonia (p<.001, mean difference 
5.2) and Finland (p<.001, mean difference 3.1), whereas England (p=.002, mean differ-
ence 3.0) and Sweden (p<.001, mean difference 3.8) had higher QoL scores. With re-
gard to self-reported QoL in the home care setting, QoL was lower in Estonia (p<.001, 
mean difference 6.4), and higher in Sweden (p<.001, mean difference 3.0) and England 
(p<.001, mean difference 3.4) than in other countries.  
 Proxy-reported QoL of PwD living in ILTC was, compared with the mean of proxy-
reported QoL in the other seven countries, lower in Spain (p<.001, mean difference 6.7) 
and Estonia (p<.001, mean difference 4.1), and higher in Germany (p<.001, mean dif-
ference 4.1) and Sweden (p<.001, mean difference 4.6). With regard to proxy-reported 
QoL in the home care setting, proxy-reported QoL was lower in Estonia (p<.001, mean 
difference 3.5) compared to the mean of other countries. 
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Quality of life 
Table 2 gives an overview of QoL measurements split by country, the perspective of QoL 
measurement, and setting. In ILTC, between 41% (France) and 85% (Sweden) of the 
PwD were able to complete the self-reported QoL-AD questionnaire. In the home care 
setting, between 49% (France) and 90% (Sweden) of the PwD were able to complete 
the QoL-AD.  
Variation across countries 
In general, self- and proxy reported QoL of PwD scored higher in northern and western 
countries of Europe (like Sweden and England) compared with eastern and southern 
European countries (like Estonia and Spain). 
Self-reported QoL of PwD living in ILTC was, compared with the mean of self-
reported QoL in the other seven countries, lower in Estonia (p<.001, mean difference 
5.2) and Finland (p<.001, mean difference 3.1), whereas England (p=.002, mean differ-
ence 3.0) and Sweden (p<.001, mean difference 3.8) had higher QoL scores. With re-
gard to self-reported QoL in the home care setting, QoL was lower in Estonia (p<.001, 
mean difference 6.4), and higher in Sweden (p<.001, mean difference 3.0) and England 
(p<.001, mean difference 3.4) than in other countries.  
 Proxy-reported QoL of PwD living in ILTC was, compared with the mean of proxy-
reported QoL in the other seven countries, lower in Spain (p<.001, mean difference 6.7) 
and Estonia (p<.001, mean difference 4.1), and higher in Germany (p<.001, mean dif-
ference 4.1) and Sweden (p<.001, mean difference 4.6). With regard to proxy-reported 
QoL in the home care setting, proxy-reported QoL was lower in Estonia (p<.001, mean 
difference 3.5) compared to the mean of other countries. 
Home care versus institutional long-term nursing care 
No clinically relevant differences in self-reported QoL of PwD between home care and 
ILTC could be detected. Overall, also no clinically relevant differences in proxy-reported 
QoL between home care and ILTC could be identified. However, country-specific anal-
yses showed that proxy-reported QoL of PwD was higher in ILTC than in the home care 
setting in England (p<.001, mean difference 3.0), Germany (p<.001, mean difference 
5.0), the Netherlands (p<.001, mean difference 3.7), and Sweden (p<.001, mean differ-
ence 5.2). In contrast, proxies in Spain assessed QoL of PwD higher at home than in 
institutional care (p<.001, mean difference 3.1).  
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Quality of care 
Table 3 gives an overview of quality of care indicators split by country and setting.  
Variation across countries  
As can be derived from Table 3, large differences between countries with regard to the 
indicators of QoC were detected. However, there were no patterns or trends visible in 
such a way that certain countries consistently scored ‘higher’ or ‘lower’.  
Institutional long-term care versus home care 
There was no clear pattern with regard to the differences in QoC between the ILTC 
setting and the home care setting. For certain QoC indicators, there were more favora-
ble outcomes in the home care setting compared with ILTC, but this was the reverse for 
other QoC indicators. 
PwD receiving home care used less psychotropic medication (p<.001, 55.9% versus 
70.0%), were less likely to have died within the three months after the interview 
(p<.001, 4.8% versus 9.5%), experienced less physical restraint (p<.001, 9.9% versus 
31.4%), and had fewer pressure ulcers (p<.001, 2.6% versus 6.7%) compared to the 
sample living in ILTC. However, they showed more symptoms of depression (p<.001, 
mean difference 2.1), experienced more weight loss (p<.001, 21.3% versus 14.5%), and 
reported pain more frequently (p=.005, 50.4% versus 44.1%). 
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Association between QoC indicators and QoL  
Tables 4 and 5 show associations between QoC indicators and QoL, split by setting and 
perspective of QoL measurement. The presence of depressive symptoms was most 
consistently associated with QoL of PwD, with more depressive symptoms significantly 
related to lower QoL (range: p=.001 – p<.001).  
Furthermore, in ILTC lower proxy-reported QoL of PwD was related to the presence 
of pressure ulcers (p=.019).  
In the home care setting lower proxy-reported QoL was related to the presence of 
weight loss (p<.001), the presence of fall incidents in the past 30 days (p=.007), the 
absence of pressure ulcers (p=.037), and the presence of pain (p=.047). Lower self-
reported QoL in the home care setting was related to the occurrence of fall incidents in 
the past 30 days (p=.012). Using the backward procedure removing QoC indicators with 
p>.2, pain also became significantly associated with self-reported QoL of PwD living at 
home (p=.04).  
 
Table 4. Factors influencing quality of life (QoL) in institutional long-term nursing care 
 Self-reported QoL Proxy-reported QoL 
Estimate Std. Error p value  Estimate Std. Error p value 
Depressive symptoms -.299 .092 .001* -.347 .060 <.001* 
Psychotropic drug use .117 .570 .837 -.130 .361 .718 
Mortality -.703 1.049 .503 -.044 .575 .939 
Weight loss -.691 .851 .417 -.501 .474 .290 
Physical restraints .130 .767 .865 -.398 .469 .395 
Pain -.850 .566 .133 .073 .348 .833 
Pressure ulcer -1.016 1.135 .370 -1.558 .663 .019* 
Falls -.777 .599 .195 -.485 .366 .185 
* significant quality of care indicators 
 
Table 5. Factors influencing quality of life (QoL) at home 
 Self-reported QoL Proxy-reported QoL 
Estimate Std. Error p value  Estimate Std. Error p value 
Depressive symptoms -.258 .048 <.001* -.257 .033 <.001* 
Psychotropic drug use -.058 .374 .877 .406 .273 .137 
Mortality -.382 .932 .681 -.349 .630 .579 
Weight loss -.388 .445 .383 -1.136 .327 .001* 
Physical restraints -1.360 .834 .103 -.783 .487 .108 
Pain -.676 .373 .070 -.534 .269 .047* 
Pressure ulcer -.228 1.232 .853 1.716 .820 .037* 
Falls -1.130 .449 .012* -.867 .321 .007* 
* significant quality of care indicators 
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DISCUSSION  
Our results show four key findings: First, QoL of PwD was most often rated highest in 
Sweden and England and lowest in Estonia and Spain. Second, QoL ratings of neither 
PwD living at home nor those living in institutional care approached the minimum or the 
maximum score of the QoL-AD, and the ratings were comparable with other studies 
that include PwD living at home or in ILTC.41-44 Therefore, QoL of the study sample could 
be considered ‘moderate’. Third, for the QoC indicators no clear, consistent, patterns 
were visible in such a way that certain countries or settings scored ‘higher’ or ‘lower’: 
there was a great variation in performance regarding the QoC indicators across the 
countries and the settings. Fourth, for both PwD living at home as well as PwD living in 
ILTC, depressive symptoms were associated with lower QoL. For PwD living at home, 
falls were negatively associated with QoL.  
Our finding that PwD living in Sweden and England had higher QoL scores than PwD 
living in Estonia and Spain, is consistent with other studies that investigated QoL of 
European citizens older than 65 without dementia.45, 46 This indicates that the dementia 
itself possibly does not influence the reasons for country-differences in QoL ratings. 
However it is difficult to designate the exact reasons for country-differences. Socio-
economic inequalities between the countries might be the reason since there are indi-
cations that in older people a higher QoL is related to a better socioeconomic position.47 
Furthermore, cultural aspects, health care structures, expenditures, and legislations 
differ across the eight European countries,1, 10, 48, 49 which complicates international 
comparisons. Finally, the response rates on the self-reported QoL-AD differed per coun-
try, ranging from 35.4% in Spain to 84.5% in Sweden. It is not known what the precise 
reasons for uncompleted QoL-AD questionnaires were. This also might have influenced 
the mean QoL-AD scores. Performances on the QoC indicators ranged widely across the 
countries and the settings. As a result, no general trends regarding the QoC indicators in 
the eight countries and the two settings are visible. Reasons for differences in specific 
indicators only can be speculated on. Besides differences in health care structures as 
previously discussed, variations between the European countries at the point at which 
admission to ILTC occurs10 may result in different home care and ILTC samples per 
country.  
Although outcomes such as medication use, mortality rate, weight loss, physical re-
straints, pain, pressure ulcers and falls traditionally receive much attention,29-31 in ILTC 
few or no evidence was found for their association with QoL. This raises the question 
whether the attention in ILTC should be shifted toward psychosocial outcomes such as 
depressive symptoms. 
The presence of depressive symptoms was the QoC indicator most consistently as-
sociated with QoL, for PwD living at home as well as for PwD living in ILTC, regardless of 
the perspective of QoL measurement. Despite depression being a widely recognized 
QoC indicator,29, 50 debate about the overlap with the concept of QoL is inevitable. Alt-
QUALITY OF LIFE AND QUALITY OF CARE 
59 
hough depression and QoL are separate constructs, both the instrument to measure 
depressive symptoms (CSDD) and the instrument to measure QoL (QoL-AD) contain 
questions about mood, physical complaints, and energy. Therefore, our finding that the 
presence of depressive symptoms is strongly associated with low QoL is not unexpected 
and in line with current literature.40, 51 However, it is still unknown whether changes in 
depressive symptoms are associated with QoL, as longitudinal studies show conflicting 
results regarding this association.14, 27, 52 Our results indicate a general trend that PwD 
living at home show more depressive symptoms than PwD living in ILTC. This seems to 
be consistent with the study of Payne et al. (2002) who found that depressive symp-
toms reduce after ILTC admission. Possible reasons for this decrease are the profession-
al approach of formal caregivers who appropriately recognize, diagnose, and treat de-
pression.53 This is an interesting result because depressive symptoms and QoL were 
strongly associated and we have no indications that QoL decreases after institutionaliza-
tion. However, our findings are based on cross-sectional data, and the fact that informal 
caregivers assessed depressive symptoms for PwD living at home and formal caregivers 
assessed depressive symptoms for PwD living in institutional care might have also influ-
enced the results.  
This is the first study that collected comprehensive data on QoL and QoC of PwD in a 
standardized way in several European countries and in diverse settings. The results of 
this explorative study will contribute toward improving knowledge about developments 
in QoL and QoC in Europe. However the results of this study should be interpreted care-
fully because of some limitations. First, this study reports on a specific sample of PwD; 
those at the margins of care (those at risk for institutionalization and those who were 
recently institutionalized). In respect of the ILTC setting, temporarily admitted PwD 
were excluded since these people were expected to face specific challenges beyond the 
scope of this study which could have influenced the outcomes. As a result, our findings 
cannot be extrapolated to all PwD receiving long-term care in Europe. Second, national 
samples may not be representative because these were not randomly selected from 
national populations. Furthermore, ILTC settings can differ within a country, which 
complicates the generalization of findings. However, in this study, at least 10 different 
institutional locations per country were included to ensure a broadly representative 
sample was gathered of PwD living in ILTC in the participating countries. Third, cross-
country comparisons on QoL could be impeded because the national study samples 
differed from each other and, in some countries, only a few PwD were able to complete 
the QoL-AD questionnaire. Finally, our cross-sectional study provides no information 
about causal relationships between QoL and the QoC indicators.  
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CONCLUSION AND RECOMMENDATIONS 
Our study showed clear country-differences in QoL ratings and variation between the 
countries regarding QoC indicators. Some countries scored ‘high’ on some indicators 
but ‘low’ on others. Dementia care is very complex and simplification by, for example, 
comparing indicators in an explorative way does not result in conclusive statements 
about the whole QoC. To gain insight into the underlying causes of these country-
differences, more knowledge is needed about the effect of the different national health 
care systems and dementia strategies54 on QoL and QoC indicators. Furthermore, re-
maining at home is not per se beneficial for PwD: QoL and QoC are not convincingly 
better in one setting or in another. In addition, depressive symptoms were associated 
with QoL, but because of the cross-sectional nature of our study, causal relationships 
between the QoC indicators and QoL could not be established. For these reasons exe-
cuting longitudinal studies investigating which factors are associated with change in QoL 
is highly recommended. This will make it possible to determine for which subgroups 
living at home or living in ILTC is preferable, and which QoC indicators should be manip-
ulated to improve QoL.  
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CHAPTER 4 
Change in quality of life of people with dementia recently  
admitted to long-term care facilities 
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ABSTRACT 
Aim: To assess which factors are associated with change in quality of life of people with 
dementia who have recently been admitted to long-term care facilities. 
 
Background: Many people with dementia will be admitted to long-term care facilities at 
some point during their disease. It is currently unknown which factors are associated 
with improvement and/or deterioration of quality of life immediately following admis-
sion.  
 
Design: An observational and longitudinal survey.  
 
Methods: Data on 343 people with dementia who have been recently admitted to long-
term care facilities across eight European countries were collected between November 
2010 and April 2012. Quality of life was assessed by people with dementia and their 
proxies using the ‘Quality of Life-Alzheimer’s Disease scale’. Explanatory variables in-
cluded cognitive status, comorbidities, activities of daily living, depressive symptoms, 
and neuropsychiatric symptoms. Descriptive and multilevel regression analyses were 
performed.  
 
Results: Better cognitive abilities at baseline were associated with a decrease in self-
reported quality of life. Greater dependency and more depressive symptoms at baseline 
were associated with declined proxy-reported quality of life. Furthermore, an increased 
dependency and an increase of depressive symptoms between baseline and follow-up 
were associated with a decreased proxy-reported quality of life. On an individual level, 
three groups were identified, namely people whose quality of life: 1) decreased; 2) 
stayed the same; and 3) increased.  
 
Conclusion: Cognitive functioning, functional rehabilitation and treatment of depressive 
symptoms should receive special attention. However, quality of life of people with de-
mentia does not necessarily decrease after institutionalization. 
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INTRODUCTION 
Given that there is little prospect of a cure for dementia, maximizing quality of life (QoL) 
has gained increasing attention from European patient organizations, health authorities 
and policy makers. Researchers stress the importance of QoL measurement and identi-
fied QoL as a major outcome in dementia research.2, 3 This is reflected by the growing 
body of literature paying attention to QoL in dementia.e.g. 4, 5 
Although common European policy principles aim to keep people with dementia 
(PwD) at home for as long as possible,6 many of them will be admitted to long-term care 
facilities as the dementia progresses.7 This admission involves challenges for PwD con-
cerning their loss of home and changes in their own standards of living.8 Two studies 
found that QoL of PwD who were recently admitted was lower than QoL of PwD who 
lived in those facilities for longer periods of time.9, 10 These studies and others that 
found that QoL of PwD does not necessarily decrease as the dementia progresses,e.g. 11, 
12, 13 suggest that decline in QoL is not inevitable for recently admitted PwD.  
The fact that QoL of PwD might fluctuate, justifies the need to investigate how 
PwD’s QoL develops over time and what factors are associated with a change in QoL. 
Studies focusing on factors associated with change in QoL of PwD living in long-term care 
facilities are scarce,5 especially studies focusing on people who are recently admitted to a 
long-term care facility. Identifying which factors are associated with change in QoL in the 
months after the period of admission, makes it possible to determine which factors could 
be modified to improve PwD’s QoL following admission to long-term care facilities. 
BACKGROUND 
Dementia, most frequently caused by Alzheimer’s disease, mainly affects a person’s cogni-
tion, behavioural state, and psychological state.14 Although there is no consensus about 
what QoL in dementia exactly constitutes,15 consensus exists that QoL is a multidimen-
sional construct consisting of objective components (like behaviour and environment) as 
well as subjective components (like psychological wellbeing and perceived QoL).16, 17  
 A variety of cross-sectional studies investigated which factors are associated with QoL 
of PwD. Two systematic literature reviews summarized current evidence with regard to 
this topic. They report the presence of depressive symptoms to be most consistently 
related to low self-reported and low proxy-reported QoL. In addition, they found an 
association between behavioural disturbances, especially agitation, and low self-reported 
QoL.4, 5 The association with, for example, cognition and dependency in Activities of Daily 
Living (ADL) is less clear and remains a topic of discussion. With regard to longitudinal 
studies, one study that followed community-dwelling PwD over 20 months reported a 
positive association between QoL and a good bond between PwD and caregivers.18 An-
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other longitudinal study targeted at institutionalized PwD lasted 20 weeks and found a 
reduction in QoL to be associated with cognitive deterioration and a negative mood.12 
THE STUDY 
Aim 
The aim of this study was to investigate the impact of patient-related factors on change 
in QoL of PwD who were recently admitted – i.e. at least one month but no longer than 
three months – to a long-term care facility and who still lived there three months later. 
The following research question was postulated: Which factors are associated with 
change in QoL of PwD who have recently been admitted to long-term care facilities over 
a period of three months?  
Design  
An observational, longitudinal survey was conducted in eight countries: England, Esto-
nia, Finland, France, Germany, the Netherlands, Spain, and Sweden. The survey was 
part of a large European project called RightTimePlaceCare (RTPC). Follow-up meas-
urement took place three months after baseline. Detailed information about the RTPC 
study is published elsewhere.19  
Sample 
PwD living in long-term care facilities were eligible for the RTPC study if they: 1) had a 
formal diagnosis of dementia as judged by an expert assessment (i.e. physician, psychia-
trist, neurologist, geriatrician or general practitioner, depending on countries’ specific 
diagnostic procedures) and documented in the medical record; 2) had an informal care-
giver who visited at least twice a month; 3) had a Standardized Mini Mental State Exam-
ination (S-MMSE) score20 lower than 25; and 4) were newly admitted to a long-term 
care facility, defined as a place of collective living where care and accommodation is 
provided as a package by a public agency, non-profit or private company21 for at least 
one month but no longer than three months. PwD were excluded if they: 1) were 
younger than 65 years; 2) had a primary psychiatric diagnosis or Korsakoff’s syndrome; 
or 3) were only temporarily resident in a long-term care facility (applicable for the re-
cently admitted group). In total, 791 PwD could be included in the long-term care facili-
ty sample of the RTPC study. 
 For this particular study, only PwD who were able to complete the Quality of Life in 
Alzheimer’s Disease scale (QoL-AD)22 at baseline and follow-up were selected. Following 
the original guidelines from Logsdon et al., a maximum of two missing responses on the 
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QoL-AD was allowed. 448 participants did not fulfil this criterion, and as a result 343 
PwD were included in this study. More specifically, in Sweden 60, in Finland 74, in the 
Netherlands 49, in Germany 41, in Estonia 53, in France 7, in Spain 30, and in England 
29 PwD completed the QoL-AD at both time points.  
Data collection 
Procedure 
Baseline and follow-up data were collected between November 2010 and April 2012. 
Researchers interviewed the PwD and their best informed proxy. This was usually the 
formal nursing caregiver who was at least a certified nursing assistant and who con-
firmed to be involved in daily care for the PwD. If there was no formal caregiver who 
had insufficient information about the PwD, the informal caregiver was also asked to 
participate. 
Measures 
The primary outcome measure (response variable) of this study was QoL of PwD. Self-
reported QoL (judged by PwD) and proxy-reported QoL (judged by caregivers) were 
both evaluated using the Quality of Life in Alzheimer’s Disease scale (QoL-AD).22 This 
instrument can be used to assess PwD’s and their proxies’ perspectives. The QoL-AD 
consists of 13 items relating to QoL, each measured on a four-point scale (ranging from 
1=poor to 4=excellent). The possible total score on the QoL-AD ranges from 13-52. 
Higher scores indicate a better QoL.  
 Furthermore, information about explanatory variables was collected. The Standard-
ized Mini-Mental State Examination (S-MMSE)20 was used to assess the cognitive abili-
ties of the PwD at baseline. The possible total score of the S-MMSE ranges from 0 to 30. 
Higher scores on the S-MMSE indicate less cognitive impairment. Comorbidity was as-
sessed with the Charlson Comorbidity Index.23 The possible total score of this scale 
ranges from 0 to 37. Higher scores on this scale indicate the presence of more (severe) 
comorbidities. Functional status was assessed using the Katz Index of Independence in 
Activities of Daily Living (ADL).24 The possible total score of this scale ranges from 0 to 6. 
Higher scores on this scale indicate greater independency in ADL. The Cornell Scale for 
Depression in Dementia (CSDD)25 was used to assess the presence of depressive symp-
toms. The possible total score of the CSDD ranges from 0 to 38. Higher scores on the 
CSDD indicate the presence of more depressive symptoms. Neuropsychiatric symptoms 
were assessed with the Neuropsychiatric Inventory Questionnaire (NPI-Q).26 In this 
study, four neuropsychiatric clusters were used for the analyses: hyperactivity (range 0 - 
15, containing the items: agitation, euphoria, disinhibition, irritability, aberrant motor 
behaviour), mood/apathy (range 0 - 12, containing the items: depression, apathy, night-
time behaviour disturbances, appetite and eating abnormalities), psychosis (range 0 – 6, 
containing the items: delusions and hallucinations), and anxiety (a dichotomous item 
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yes/no).27, 28 Higher scores on these clusters indicate the presence of more neuropsy-
chiatric symptoms in a certain cluster.  
 Finally, socio-demographic data such as age, gender, and marital status were col-
lected.  
Ethical considerations 
Each participating country obtained ethical approval from country-specific legal authori-
ties for research on human beings, following country-specific procedures. These proce-
dures vary highly across countries.29 For study participation, written informed consent 
was obtained from PwD directly or via their informal caregivers. PwD who were not able 
to sign informed consent, were asked to assent.30 Assent is defined as the willingness to 
participate even without full understanding of the complexity and the whole aims of the 
study. For each measurement instrument that was used in the study, written permis-
sion from the copyright holders was acquired. 
Data analysis 
Data were analysed using SPSS version 22.0. Two-tailed tests with a significance level of 
α = .05 were used. A maximum of two missing items on the QoL-AD was permissible and 
were replaced by the mean score of the remaining items of the respondent.31 Following 
this procedure, the QoL-AD was imputed for 1.47% of the questions about self-reported 
QoL and 2.41% of the questions about proxy-reported QoL. For the other continuous 
scales, a maximum of 10% of missing items was replaced using the same procedure. For 
the following variables, a change score (follow-up score minus baseline score) was cal-
culated: the Katz Index, the CSDD, and the NPI-Q clusters. For each test, relevant as-
sumptions were checked. Procedures below were the same for self-reported and proxy-
reported QoL.  
To test the difference between self-reported QoL and proxy-reported QoL and be-
tween baseline QoL and QoL at follow-up, paired-samples t-tests were conducted.  
To assess group-characteristics of PwD whose QoL decreased, stayed the same or 
increased after three months, PwD were divided into three groups: 1) PwD whose QoL-
AD score decreased three points or more; 2) PwD whose QoL-AD score changed less 
than three points; and 3) PwD whose QoL-AD score increased three points or more. The 
threshold of three points was chosen because a clinically meaningful difference on QoL 
instruments is estimated on half a standard deviation of the total scale32 and in the 
RightTimePlaceCare study, one standard deviation on the QoL-AD was around 6 points.33 
This cut-off point was also established by several other studies using the QoL-AD.11, 12, 18 
Scores per group were compared using analyses of variance and chi square tests. Tukey’s 
HSD tests were performed to analyse which group differed from another group.  
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To assess the association between the clinical variables and change in QoL, change in 
QoL was calculated by subtracting the baseline QoL-AD score from the follow-up score. A 
positive score on this variable indicates an improved QoL in three months. Bivariate asso-
ciations with change in QoL were assessed with Pearson’s correlations. A correlation >.3 
was considered clinically moderately meaningful.34 Multivariate associations with change 
in QoL were assessed using hierarchical linear regression models with ‘country’ as the 
level two variable. Due to multicollinearity between the CSDD and the NPI-Q cluster 
‘mood/apathy’, the latter variable was removed from multivariate analyses. For this re-
gression analysis, missing values on the total scores of the S-MMSE and the CSDD were 
imputed using multiple imputations. Age, gender, comorbidity, QoL, ADL independency 
and neuropsychiatric symptoms functioned as indicator variables for this imputation.  
Validity and reliability  
A European consensus study on outcome measures in dementia care suggested that the 
QoL-AD is the preferable measure of choice to evaluate QoL of PwD.3 Content validity, as 
assessed by focus groups with PwD and caregivers, is considered good. Construct validity 
is also good with principal component analyses presenting all 13 items loading on compo-
nent 1. Internal consistency from the QoL-AD ranges from α = .82 to α = .90 for both PwD 
and caregivers.22, 31, 35 The responsiveness of the QoL-AD is also well documented: no 
major floor or ceiling effects have been reported and the scale is sensitive to change.35-37 
The validity and reliability of the Mini-Mental State Examination38 have been investi-
gated extensively.39 In this study, a standardized version of this instrument has been used 
because the S-MMSE’s administration time is shorter and it has proven to be more relia-
ble in institutionalized older people (intraclass correlation coefficient = 0.90).20, 40 Where-
as the Charlson Comorbidity Index was originally developed for a variety of populations,23 
whereas its predictive value has also been studied in an institutionalized older popula-
tion.41 Buntinx and colleagues found the Charlson Comorbidity Index to be highly predic-
tive of mortality in six months in this population (Hazard Ratio = 2.0), and recommended 
to include the scale as a measure of comorbidity in observational studies. The Katz Index 
of Independence in ADL24 is widely used and has demonstrated evidence of construct 
validity and predictive validity.42 Its internal consistency varies between α = 0.87 and α 
=0.94.e.g. 43 The validity and reliability of the CSDD25 are investigated among institutional-
ized older people (with dementia). The CSDD demonstrated to be both valid and relia-
ble.44 The internal consistency varies between α = 0.81 and α = 0.91 and comparisons 
with DSM-IV-TR diagnoses showed high internal validity. The NPI-Q is a brief, valid and 
reliable instrument to evaluate neuropsychiatric symptoms of people with dementia. In 
addition, it demonstrated to be sensitive to change.26 The separate neuropsychiatric 
clusters used for this study explain 55.1% of the total variance in the NPI-Q.27, 28  
Most instruments were available in all languages. When this was not the case, for-
ward and backward translation procedures were followed.45 The international data 
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collection was standardized using manuals, joint meetings, site visits by external audi-
tors and a central data entry. In addition, interviewers were trained and had at least a 
Bachelor’s degree.19 
RESULTS 
Participant characteristics 
Table 1 provides baseline characteristics of the PwD who lived in long-term care facili-
ties in the RTPC study (n=791), the PwD who did not meet and who did meet the inclu-
sion criteria for this study (n=448 and n=343, respectively). From the 448 PwD who 
were excluded, 137 dropped out at follow-up. Reasons for this were: PwD deceased 
(n=75), caregiver related reasons (n=41), and other reasons (n=21). The others were not 
able to complete the QoL-AD at baseline and follow-up (n=309), or moved back home 
between baseline and follow-up (n=2).  
Of the 343 PwD who were able to answer the questions of the QoL-AD at baseline and 
follow-up and who were thus included in this study, 332 proxy-ratings were also complet-
ed. In 11 cases, only PwD ratings were available. Participating PwD were on average 84.3 
years old, the majority were female (74.9%), and a minority were married (25.1%).  
 
Table 1. Participant characteristics of whole RightTimePlaceCare (RTPC) sample, and excluded and included 
participants for this study* 
Variable at baseline RTPC 
n=791 
Excluded 
n=448 
Included 
n=343 
Age 84.1 (6.4) 83.8 (6.7) 84.3 (6.0) 
Gender: female n=585 
74.0% 
n=329 
73.2% 
n=256 
74.9%  
Marital status: married n=244 
30.9% 
n=157 
35.3% 
n=87 
25.1% 
Cognition – range 0-30 † 11.9 (6.3) 9.3 (6.4) 14.1 (5.2) 
Comorbidity – range 0-37 † 2.4 (1.6) 2.4 (1.7) 2.4 (1.5) 
Independency in ADL – range 0-6 † 2.2 (1.7) 1.7 (1.6) 2.8 (1.7) 
Depressive symptoms – range 0-38 † 6.1 (5.1) 7.0 (5.5) 5.0 (4.3) 
NPI-Q subscale: hyperactivity – range 0-15 † 2.8 (3.0) 3.1 (3.2) 2.4 (2.8) 
NPI-Q subscale: mood/apathy – range 0-12 † 2.7 (2.3) 3.1 (2.5) 2.2 (2.0) 
NPI-Q subscale: psychosis – range 0-6 † 0.8 (1.4) 0.9 (1.5) 0.7 (1.2) 
NPI-Q subscale: anxiety: presence anxiety n=337 
42.6% 
n=213 
47.3% 
n=124 
36.4% 
ADL = Activities in Daily Living; NPI-Q = NeuroPsychiatric Inventory Questionnaire 
* For categorical variables, n and percentages are presented. For continuous scales the mean scores and 
standard deviations are shown 
† Underlined score is most favourable score 
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Mean QoL scores 
The mean score on the self-reported QoL-AD at baseline was 32.8 (standard deviation 
6.1) and 32.9 (standard deviation 5.7) at follow-up. There was no significant difference 
between these two time points (t[342]= -.465, p=.643). Proxy-reported QoL-AD scores 
remained unchanged at 32.1 (standard deviation 5.6 and 5.4, respectively) and thus did 
not differ significantly (t[331]= -.721, p=.787). However, the difference between the two 
perspectives (i.e. self-report versus proxy report) was significant (baseline: t[336]= 
2.065, p=.040; follow-up: t[336]=2.367, p=.019), but not clinically relevant (mean differ-
ence <3).  
Group-characteristics of PwD whose QoL decreased, stayed the same, or 
increased over a three-month period 
Although the mean QoL scores did not change, on an individual level it was possible to 
identify groups whose QoL had changed. Relative to the baseline, 25.4% of the PwD 
rated their QoL at follow-up less positively with a decrease in QoL-AD scores of three 
points or more, 44.0% rated their QoL the same with baseline and follow-up QoL-AD 
scores deviating less than three points, and 30.6% rated their QoL more positively with 
an increase in QoL-AD scores of three points or more.  
Using the same method of subdividing groups, 25.6% of the proxies rated PwD’s QoL 
at follow-up lower than at baseline, 48.8% of the proxies rated PwD’s QoL the same at 
the two time points, and 25.6% of the proxies scored PwD’s QoL higher at follow-up 
than at baseline.  
The baseline and follow-up QoL-AD scores and other characteristics of these groups 
are summarized in Tables 2 and 3. Post hoc analyses showed that PwD whose self-
reported QoL had not changed, had a better cognition than PwD whose QoL had in-
creased (Tukey’s HSD, mean difference=1.8, p=.021). Furthermore, PwD whose self-
reported QoL had increased, had more comorbidities than PwD whose QoL had de-
creased (Tukey’s HSD, mean difference=.5, p=.030). Finally, PwD whose proxy-reported 
QoL had increased, scored higher on the mood/apathy subscale from the NPI than PwD 
whose QoL had decreased (Tukey’s HSD, mean difference=1.1, p=.002).  
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Table 2. Characteristics of subgroups that are based on change in self-reported quality of life (QoL)* 
 Decreased  
self-reported 
QoL, n=87 
(25.4%) 
No change in 
self-reported 
QoL, n=151 
(44.0%) 
Increased  
self-reported 
QoL, n=105 
(30.6%) 
p value † 
QoL at baseline (standard deviation) 37.0 (5.5) 32.3 (5.5) 30.0 (5.4) <.001 
QoL at follow-up (standard deviation) 31.0 (5.6) 32.3 (5.3) 35.4 (5.3) <.001 
Baseline variables:   
Age 83.6 84.7 84.5 .390 
Gender: female 79.3% 73.5% 73.3% .551 
Marital status: married 25.3% 22.0% 29.5% .395 
Cognition – range 0-30 ‡ 14.1 14.8 13.0 .028§ 
Comorbidity – range 0-37 ‡ 2.2 2.3 2.8 .024§ 
Independency in ADL – range 0-6 ‡ 3.0 2.8 2.7 .481 
Depressive symptoms – range 0-38 ‡ 4.8 5.0 5.3 .748 
NPI-Q subscale: hyperactivity – range 0-15 ‡ 2.0 2.6 2.4 .302 
NPI-Q subscale: mood/apathy – range 0-12 ‡ 1.8 2.1 2.5 .080 
NPI-Q subscale: psychosis – range 0-6 ‡ 0.7 0.8 0.5 .221 
NPI-Q subscale: anxiety: presence anxiety 33.3% 37.1% 38.1% .773 
QoL = Quality of Life; ADL = Activities in Daily Living 
* For categorical variables, percentages are presented. For continuous scales, mean scores are shown  
† Analyses of variance and chi square tests were conducted to analyse the difference between the groups 
‡ Underlined score is most favourable score 
§ Significant difference between the three groups 
 
Table 3. Characteristics of subgroups that are based on change in proxy-reported quality of life (QoL)* 
 Decreased 
proxy-reported 
QoL, n=85 
(25.6%) 
No change in 
proxy-reported 
QoL, n=162 
(48.8%) 
Increased  
proxy-reported 
QoL, n=85 
(25.6%) 
p value † 
QoL at baseline (standard deviation) 35.4 (4.5) 31.8 (5.4) 29.0 (5.2) <.001 
QoL at follow-up (standard deviation) 29.6 (4.8) 31.8 (5.3) 35.1 (4.9) <.001 
Baseline variables:  
Age 84.5 84.1 84.9 .545 
Gender: female 76.5% 73.5% 76.5% .818 
Marital status: married 31.0% 22.8% 24.7% .377 
Cognition – range 0-30 ‡ 14.6 14.2 13.2 .241 
Comorbidity – range 0-37 ‡ 2.4 2.4 2.4 .976 
Independency in ADL – range 0-6 ‡ 3.1 2.6 2.8 .094 
Depressive symptoms – range 0-38 ‡ 4.6 4.8 5.9 .083 
NPI-Q subscale: hyperactivity – range 0-15 ‡ 2.4 2.2 2.7 .370 
NPI-Q subscale: mood/apathy – range 0-12 ‡ 1.6 2.2 2.7 .003§ 
NPI-Q subscale: psychosis – range 0-6 ‡ 0.7 0.6 0.8 .588 
NPI-Q subscale: anxiety: presence anxiety 34.1% 35.8% 40.0% .708 
QoL = Quality of Life; ADL = Activities in Daily Living 
* For categorical variables, percentages are presented. For continuous scales, mean scores are shown 
† Analyses of variance and chi square tests were conducted to analyse the difference between the groups 
‡ Underlined score is most favourable score 
§ Significant difference between the three groups 
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Factors associated with change in QoL over a three-month period 
Bivariate analyses showed that a decrease in self-reported QoL at follow-up was associ-
ated with high self-reported QoL at baseline (Pearson’s r = -.488). A decrease in proxy-
reported QoL at follow-up was associated with a high proxy-reported QoL at baseline 
(Pearson’s r = -.464) and an increase of depressive symptoms between baseline and 
follow-up (Pearson’s r = -.337). The remaining variables had no meaningful bivariate 
correlation (Pearson’s r >.3) with change in QoL.  
Table 4 displays the results of the hierarchical multivariate linear regression models. 
A decrease in self-reported QoL at follow-up was associated with a high self-reported 
QoL score at baseline (p = <.001) and better cognitive abilities at baseline (p=.008). A 
decrease in proxy-reported QoL at follow-up was associated with a high proxy-reported 
QoL at baseline (p<.001), greater dependency in ADL at baseline (p=.009), an increased 
ADL dependency between baseline and follow-up (p<.001), more depressive symptoms 
at baseline (p=.001), and an increase of depressive symptoms between baseline and 
follow-up (p<.001).  
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Table 4. Factors associated with change in quality of life (QoL) at follow-up (follow-up score – baseline score)* 
 Self-reported QoL  Proxy-reported QoL 
Estimate Std. 
Error 
95% confidence 
interval 
p value  Estimate Std. 
Error 
95% confidence 
interval 
p value 
Lower Upper   Lower Upper 
Baseline QoL † -.480 .044 -.566 -.394 <.001‡  -.588 -.684 -.491 .049 <.001‡ 
Age  .028 .041 -.051 .108 .482  -.005 -.078 .069 .038 .902 
Gender -.122 .562 -1.224 .980 .828  .011 -1.006 1.027 .519 .984 
Marital status -.306 .583 -1.450 .838 .600  -.104 -1.155 .947 .536 .846 
Cognition -.131 .049 -.228 -.035 .008‡  -.041 -.129 .047 .045 .362 
Comorbidity .145 .161 -.170 .460 .367  -.122 -.412 .168 .148 .408 
ADL independency -.004 .163 -.323 .315 .979  .397 .098 .696 .153 .009‡ 
Change in ADL 
independency 
.061 .206 -.343 .465 .767  .701 .320 1.082 .194 <.001‡ 
Depressive symptoms -.130 .086 -.298 .038 .129  -.280 -.442 -.118 .083 .001‡ 
Change in depressive 
symptoms 
-.022 .076 -.172 .127 .769  -.330 -.469 -.190 .071 <.001‡ 
NPI-Q subscale: 
Hyperactivity 
.206 .117 -.024 .436 .080  .003 -.209 .215 .108 .976 
NPI-Q subscale: 
Change in 
hyperactivity 
.018 .115 -.207 .243 .874  -.143 -.352 .067 .107 .182 
NPI-Q subscale: 
Psychosis 
-.272 .248 -.758 .214 .273  .064 -.394 .522 .234 .785 
NPI-Q subscale: 
Change in psychosis 
.003 .206 -.401 .406 .990  -.030 -.418 .358 .198 .879 
NPI-Q subscale: 
Anxiety 
-.267 .711 -1.661 1.127 .707  -.446 -1.738 .846 .659 .499 
NPI-Q subscale: 
Change in anxiety 
-.568 .577 -1.700 .563 .325  -.526 -1.584 .533 .540 .330 
ADL = Activities in Daily Living; QoL = Quality of Life; NPI-Q = NeuroPsychiatric Inventory – Questionnaire 
* Hierarchical multivariate linear regression analyses were conducted 
† For the association with self-reported QoL, self-reported baseline QoL was used. For the association with 
proxy-reported QoL, the proxy-reported baseline QoL was used 
‡ Significant association with change in QoL 
DISCUSSION 
Main study findings on associations of QoL of PwD over a period of three months fol-
lowing admission to long-term care facilities showed that a decrease in self-reported 
QoL was associated with better cognitive abilities. A decline in proxy-reported QoL was 
associated with greater dependency and more depressive symptoms at baseline, and an 
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increased dependency and an increase of depressive symptoms between baseline and 
follow-up. 
Recent literature often suggests that PwD-related factors such as depressive symp-
toms and behavioural disturbances are related to QoL of PwD living in long-term care 
facilities.5, 46 This study demonstrated that cognitive function also influences the course 
of QoL of PwD who are recently admitted to long-term care facilities: self-rated QoL of 
recently admitted participants was more likely to increase at follow-up when they had 
fewer cognitive abilities at baseline. However, other studies focusing on PwD who were 
institutionalized for longer periods of time reported contrasting results. Hoe et al. 
(2009)12 studied PwD over 20 weeks and reported no association between self-reported 
QoL and cognition at baseline, but did find an association between cognitive deteriora-
tion and a reduction in self-reported QOL. Another study focusing on change in QoL of 
institutionalized PwD over three years, did not find an association with cognitive func-
tion at all.46 Conde-Sala et al. (2013)46 corrected for anosognosia, which is a decreased 
awareness about the physical and mental consequences of dementia. They claim that, 
instead of cognition, anosognosia would be associated with higher self-reported QoL 
ratings, which means that awareness about having dementia may lead PwD to have a 
more negative view about their QoL. 
This study showed that increased ADL dependence is associated with a decrease in 
proxy-reported QoL of recently institutionalized PwD. Other – longitudinal – literature 
about this relationship is scarce and does not focus specifically on recently institutional-
ized PwD. One study that included ADL independence found the same association,46 
whereas two others did not observe an association with change in QoL.11, 12 Our results 
indicate that caregivers consider ADL independence to be important for QoL of recently 
admitted PwD. A study focusing on maximizing functional status of nursing home resi-
dents47 also showed that nursing staff recognize the importance of optimizing function-
al status of nursing home residents. Daily exercises such as walking activities may re-
duce the decline in physical dependence, improve QoL, and are therefore crucial.48-50  
Our results suggest that QoL of PwD does not necessarily decrease in the period af-
ter admission to a long-term care facility. Although it may take effort getting accus-
tomed to a new place of residence,8, 51 mean QoL did not change. However, on an indi-
vidual level changes were detected in half of the sample: approximately a quarter of the 
PwD experienced a decrease and the same proportion experienced an increase in QoL 
in the three months following admission. Regression to the mean cannot be excluded, 
but as meaningful correlations between QoL and other variables were detected, its 
impact is not considered dominant. Our findings correspond with the longitudinal study 
of Clare et al. (2013),18 who made the same subdivision with regard to change in QoL. 
Besides our study, only two small studies that investigated the course of QoL in the 
period after institutionalization could be identified.9, 10 Both reported increased mean 
QoL scores after admission. The heterogeneity of study results regarding the period 
after institutionalization is also reflected by studies that concentrated on the course of 
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depressive symptoms. Although our study could not detect a mean change in depres-
sive symptoms, other studies with follow-up periods ranging from six months to a year 
found a decrease,52, 53 and, on the other hand, an increase in depressive symptoms54 in 
the period following admission to a long-term care facility. It is unclear what the rea-
sons are for these ambiguous results. The time point and reasons for nursing home 
admission differ across countries,55 and could therefore have led to different character-
istics and different levels of depression of newly admitted residents.  
This study again reflects different views and priorities about PwD’s QoL. Therefore, 
QoL perspectives should be considered to be complementary.31, 56 Our finding that self-
reported QoL only correlates with a self-assessed instrument (S-MMSE) and proxy-
reported QoL only correlates with proxy-assessed instruments (CSDD and Katz Index of 
Independence in ADL), was not earlier observed by other studies. However, consistent 
with three longitudinal studies focusing on change in QoL, considerably more associa-
tions with change in proxy-reported QoL could be detected as compared with associa-
tions with self-reported QoL.11, 12, 46 This poses challenges for researchers, who can only 
to a certain extent predict (changes in) PwD’s self-reported QoL.  
Limitations 
Some limitations of this study should be mentioned. First, the results of this study could 
not be generalized to all PwD living in institutional settings because this study focused 
on a specific group, namely on recently admitted PwD who completed the QoL-AD at 
baseline and follow-up. As a result, PwD with severe cognitive deficits were excluded. 
However, the advantage of this selection is that it enabled us to make an unbiased 
comparison between the perspectives of PwD with the perspectives of proxies of the 
same PwD. Second, a longer follow-up period could have possibly led to different re-
sults because the follow-up period of three months is relatively short. On the other 
hand, this period allowed us to observe the period during and after admission to a long-
term care facility. Third, due to the low sample sizes in each country, it was impossible 
to perform country-specific analyses to assess factors associated with QoL. However, 
using multilevel regression techniques, it was possible to correct for the effect of living 
in a certain country. Information about the cultural sensitivity of instruments, which is 
currently lacking, would contribute to comparisons between countries. Fourth, although 
the participating proxy was always the best informed proxy (usually the formal caregiv-
er), information about who was interviewed at baseline and follow-up is unavailable. 
However, it should be stressed that procedures were standardized, formal caregivers 
had to be at least a certified nursing assistant and we aimed to interview the same 
proxy at baseline and follow-up. 
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CONCLUSIONS 
QoL of PwD who are recently admitted to long-term care facilities does not necessarily 
decrease. However, it may take effort getting accustomed to a new place of residence. 
Programs to improve physical activities have been developed lately and show positive 
outcomes on QoL, and therefore deserve special attention from nursing staff. Besides 
that, treatment of depressive symptoms is of major importance, and starts with timely 
recognition of nursing staff and other disciplines working in long-term care facilities. To 
get more insight into the role of cognition over time and to investigate which country-
specific factors influence QoL after institutionalization, further studies are needed. 
Finally, only a limited number of factors can be identified as influential on self-reported 
QoL. Researchers should continue to study how the variability between QoL scores of 
PwD can be explained.  
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ABSTRACT 
Background: Daily life is a dynamic and multidimensional concept, for which appropriate 
assessment tools are lacking. This study describes the development of the Maastricht 
Electronic Daily Life Observation tool (MEDLO-tool), a freely accessible, easy to use, 
electronic observation tool to assess relevant daily life aspects for nursing home resi-
dents with dementia. 
 
Methods: 1) determining relevant aspects of daily life for nursing home residents with 
dementia based on a literature search and expert interviews; 2) pilot testing observa-
tion procedures and operationalizations of the aspects of daily life; and 3) exploring 
inter-rater reliability and feasibility of the tool in a nursing home facility with 16 resi-
dents (56% female, mean age: 77). 
 
Results: Four aspects of daily life are assessed with the MEDLO-tool: 1) activity (activity 
performed by resident, engagement in this activity and the degree of physical effort); 2) 
physical environment (location of the resident and interaction with the physical envi-
ronment); 3) social interaction (the level and type of social interaction, and with whom 
this social interaction took place) and 4) emotional well-being (mood and agitation). 
Each aspect of daily life is observed and scored using standardized scoring options. 
Agreement on the aspects is high with an average absolute agreement of 86 %. Users of 
the MEDLO- tool indicated that it was feasible in practice and contained clear opera-
tionalizations of the aspects of daily life. 
 
Conclusion: The MEDLO- tool is a promising tool to gain real time insights into the as-
pects of the daily lives of nursing home residents with dementia.  
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INTRODUCTION 
Studies report that nursing home residents with dementia spend the majority of their 
daily life doing little or nothing and remain in their rooms sitting alone most of the 
time.1, 2 Having something to do, however, is important for residents of nursing homes 
because it allows them to connect with other people and to experience feelings of 
pleasure.3 Participation in activities is an important indicator of nursing home quality 
and one of the basic human needs.4 Furthermore, being engaged in activities allows 
people to express themselves,3 and is associated with a higher quality of life of nursing 
home residents with dementia.5 
Daily life is a dynamic and multidimensional concept, and constitutes more than ac-
tivities alone. The physical and social environments of nursing homes are also important 
for the daily lives of their residents because they can influence agency: a person’s ca-
pacity to act in the world. For example, moderate levels of sound or the presence of a 
small group of people can act as facilitators for engagement in activities.6 Furthermore, 
the provision of outdoor areas can also accommodate activities and may decrease agi-
tation and increase physical effort of residents.7 
In both clinical practice and research, the concept of person-centered care is advo-
cated as a way to provide high quality of care.8 A ‘one size fits all’ approach is not suita-
ble for interventions targeted at nursing home residents with dementia due to differ-
ences in cognitive and functional dependency among residents.9 Therefore, insight is 
needed into the needs, possibilities, and environmental aspects that are important for 
individual nursing home residents. Gaining insights into the daily lives of residents al-
lows nursing home staff and researchers to tailor interventions for individuals by target-
ing the relevant aspects of daily life.  
How can daily life situations of nursing home residents with dementia be 
measured? 
Observing nursing home residents with dementia in their daily lives allows researchers 
to consider several aspects of daily life simultaneously. In contrast to other measure-
ment methods such as questionnaires, observation offers the opportunity to record the 
activities of residents with dementia in real time in relation to contextual factors. Fur-
thermore, observing experiences or behaviors within the context that they naturally 
occur, provides a more representative assessment than a single static snapshot of 
time.10 Such an examination of sequences of events and experiences can be referred to 
as ecological momentary assessment (EMA). EMA enable investigators to describe and 
analyze interactions between events that shape behavior over periods of minutes, 
hours, or days.10 In addition, electronic devices such as handheld computers or tablets 
allow more observations within the same time period than pen and paper and process 
the observation data more efficiently.11  
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Few electronic observation tools have been reported that aim to study daily life in 
long-term care. A review conducted by Curyto et al. (2008) examined direct observation 
methods of behavior in people with dementia. They discuss over thirty-five observation 
tools, however, all these tools focus on one or two aspects of daily life only and do not 
incorporate multiple aspects to describe daily life completely.12 In addition, a freely 
accessible, easy to use, electronic observation tool to assess the daily lives of nursing 
home residents with dementia is lacking. The observation tools that have been reported 
show limitations in assessing aspects of daily life for nursing home residents with de-
mentia.6, 13, 14 First, most existing tools do not cover the simultaneous observation of a 
variety of aspects of daily life (e.g. activities and social, psychological, and environmen-
tal aspects). As a result, they do not provide comprehensive insights into all the complex 
facets of daily life. Second, most tools are used only to observe residents within the 
communal living room or only during certain parts of the day and therefore miss im-
portant data. Third, existing tools require extensive training, separate licenses, and are 
designed to record observations using pen and paper. This makes data collection and 
analyses time consuming and expensive. 
The aim of the current study was to develop a freely accessible, easy to use, elec-
tronic observation tool that provides a full and extensive description of the daily lives of 
nursing home resident with dementia. The goals were that the tool: a) allows research-
ers to assess multiple aspects of daily life simultaneously, b) can be used in multiple 
nursing home areas easily and c) provides an efficient way of data processing by using 
electronic devices to carry out the observations. The current paper describes the devel-
opment process of the Maastricht Electronic Daily Life Observation tool (MEDLO-tool), 
including reliability and feasibility testing.  
METHODS 
To develop the MEDLO-tool, three steps were taken: 1) determining relevant aspects of 
daily life for nursing home residents with dementia; 2) determining observation proce-
dure and operationalizations of the aspects of daily life; and 3) testing the final version 
of the MEDLO-tool. Steps were based on the development of other observation tools.11 
The study protocol was reviewed by the medical ethics committee of the Maastricht 
University Medical Center. They declared that the study was non-invasive for nursing 
home residents with dementia according to the Medical Research Involving Human 
Subjects Act. The participating nursing homes provided informed consent for participa-
tion. All data were collected anonymously.  
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1. Determining relevant aspects of daily life for nursing home residents with 
dementia 
To take face- and content validity into account, the aspects of daily life which are im-
portant for nursing home residents with dementia were determined based on multiple 
sources. First, a literature search was conducted to determine relevant aspects of daily 
life. Pubmed, Web of Science, PsycINFO, and Google Scholar were searched. Search 
terms included ‘daily life’, ‘meaningful activity’, ‘observation’, ‘nursing home care’, ‘de-
mentia’, and ‘aspects of daily life’. To find additional relevant literature, snowballing 
techniques were used and grey literature was studied. The literature search revealed a 
list of important aspects of daily life. Next, experts were consulted individually and in 
groups to discuss relevant aspects of daily life, they were free to suggest as many as-
pects of daily life as they wanted. The participants included experts in the field of re-
search (n=10; background in psychology, architecture, nursing home care, nursing sci-
ence, and occupational science) and professionals in dementia care (n=8; nursing staff, 
managers of Dutch nursing home wards/ living facilities for people with dementia). All 
had at least a Bachelor’s degree. When they had no further suggestions, they were told 
which aspects were found based on the literature and were then asked whether they 
agreed that these are indeed important and whether something was missing. 
2. Pilot testing observation procedures and operationalizations of the aspects of 
daily life 
To determine the observation procedure using the MEDLO-tool, the following factors 
were taken into account: the number of people that can be observed at the same time 
using the MEDLO-tool, the amount of time needed to do an observation, the areas in 
which the residents are going to be observed, observer fatigue, the sampling method 
(instantaneous or continuous), and the software and hardware needed for observations 
(e.g. whether observations could be carried out using standard tablets). Decisions re-
garding these factors were made based on the literature and by testing preliminary 
versions of the tool in practice. Completeness and feasibility of the tool were the main 
criteria guiding the decision process. 
To determine the operationalizations of the relevant aspects of daily life, existing ob-
servation tools were reviewed. Several operationalization methods and procedures were 
tested and adapted in practice. Every adaptation was tested and re-adjusted if necessary. 
Following earlier observation research,15 several steps were taken to decide which opera-
tionalizations and procedures should be used. First, one researcher (BB) tested different 
observation procedures (e.g. ten, twenty or thirty minute observation periods, and instan-
taneous versus continuous sampling) and operationalizations (e.g. using a six- or a seven-
point scale for mood) for approximately eight hours. Second, two researchers (BB and HB) 
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tested preliminary versions of the tool in two different types of nursing homes (small-
scale, homelike and large-scale traditional) for eight hours in total. This was done in order 
to check if there was agreement between observers and to see if the tool could be used in 
a variety of nursing home settings. If there was disagreement between the observers on 
how to score certain situations, discussions were held with a third researcher (HV) until 
agreement was reached. After five alterations, the MEDLO-tool was finalized. Parallel to 
the alterations a manual was written with descriptions of the full observation procedure 
and the operationalizations of all aspects of daily life.  
3. Testing the final version of the MEDLO-tool 
The reliability of the MEDLO-tool was tested by carrying out anonymous observations in 
a convenience sample at a nursing home ward providing care for 16 residents. To assess 
inter-rater reliability, two researchers carried out observations simultaneously of a 
random selection of eight residents independently for 56 observations in total (7 obser-
vations per resident). Agreement was assessed by calculating absolute agreement per-
centages and (weighted) kappa values. For some aspects of daily life (activity, location, 
social interaction with whom and interaction with the physical environment) the ‘stand-
ard’ kappa was calculated, as these aspects do not have a hierarchical structure but are 
strictly categorical (the difference between activity 1 and 3 is the same as the difference 
between activity 1 and 22). However, for other aspects of daily life (engagement, de-
gree of social interaction, type of social interaction, physical effort, mood and agitation) 
there is a hierarchical structure in the scoring options. For example, the difference be-
tween mood scores 1 and 5 is larger (4) than the difference between mood scores 1 and 
2 (1). The relative distance between 2 successive scoring options for all these aspects 
was always equal to 1. This means that for example scoring options ‘1’ and ‘3’ had a 
relative distance of 2. Therefore, weighted kappa values were calculated to take the 
relative distances between scoring options into account. The minimum absolute agree-
ment was determined to be 80%.16 The kappa values were assessed as slight (0.01–
0.20), fair (0.21–0.40), moderate (0.41–0.60), substantial (0.61–0.80), or almost perfect 
(0.81–0.99) agreement.17 Resident characteristics and information on cognition and 
independence in activities of daily living (ADL) were collected at ward level via the nurs-
ing staff. This means that data were gathered anonymously and reported on an aggre-
gated level instead of on an individual level. Cognition of the residents was assessed 
with the Cognitive Performance Scale (CPS).18 The total score of the CPS ranges from 0 
to 6, with lower scores indicating better cognition. ADL independency was measured 
with the Activities of Daily Living – Hierarchy scale (ADL-H).19 The total score of the ADL-
H ranges from 0 to 6, with lower scores indicating more independence in activities of 
daily living.  
The feasibility of the MEDLO-tool was assessed by a short questionnaire, filled out by 
three research assistants who were trained to use the MEDLO-tool. Training observers 
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to use the MEDLO-tool went as follows: First, the research assistants studied the obser-
vation manual and the app for approximately two hours. Next, they joined the main 
researcher for three observation periods of four hours in which they practiced the ob-
servations. After each of these 3 observation periods the observations were evaluated 
for 2 hours each. 
The questionnaire addressed several feasibility aspects such as 1) the use of the hard-
ware and software; 2) the practical use of the MEDLO-tool (e.g. operationalization, ob-
server fatigue); 3) the completeness of the tool; and 4) grading the overall feasibility of the 
MEDLO-tool with a possible score between one and ten, with ten being the highest (com-
pletely feasible). In addition, respondents had the opportunity to add other comments. 
RESULTS 
Table 1 gives an overview of the aspects of daily life that are included in the MEDLO-
tool, their operationalization and their theoretical / empirical base. 
1. Determining relevant aspects of daily life for nursing home residents with 
dementia 
Based on findings from the literature and consultations with the experts (n=18), the 
following aspects of daily life were included in the MEDLO-tool: 
Activity: the activity performed by or occurring in the immediate environment of the 
resident (e.g. eating, household chores, playing a game), the engagement in this activity 
(e.g. active engagement in activity, no engagement in activity), and the degree of physi-
cal effort (e.g. lying, sitting, standing, walking, etc.). 
- Physical environment: the location of the resident (e.g. communal area, own room, 
outside, etc.), and whether he or she has interaction with the physical environ-
ment.20  
- Social interaction: the level of social interaction (e.g. talking with one, two or more 
persons), the type of social interaction,21 and with whom this social interaction takes 
place (e.g. other residents, family, etc.).  
- Emotional well-being: mood - including both positive and negative mood - and agita-
tion were considered most relevant aspects of emotional well-being in daily life. The 
mood scale is based on Kitwood’s model of person-centered care,13 and Dementia 
Care Mapping.16 The agitation scale (e.g. no, small or extreme signs of agitation) is 
based on the Pittsburgh Agitation Scale.22 
Based on the expert’s advice, the possibility to make field notes was added in case 
events occurred that could not be covered by the aspects of daily life in the MEDLO-
tool. No other aspects were suggested by the experts. 
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Table 1. MEDLO-tool aspects of daily life, operationalizations, and theoretical/empirical base 
Aspects of 
daily life 
Operationali-
zation 
Scoring options Based on… 
Activity  
Activity that is 
being 
performed by 
resident or is 
occurring in 
vicinity 
32 category 
options 
- Household chores 
- Cooking 
- Sports 
- Dancing 
- Spiritual activity 
- Crafts/arts  
- Music/singing 
- Excursion or shopping 
- Walking outside  
- Playing cards/a 
game/puzzles 
- Reading/writing/ 
crossword 
- Talking groups 
- Using the computer 
- Sensory stimulation 
- Eating/drinking 
- Beauty activity 
- Speaking with 
others/having a 
chat 
- Making a 
telephone call 
- Pets 
- Helping others 
- Watching 
television/listeni
ng to radio 
- Outing with 
family or others 
outside facility 
- Farming activities 
- Gardening and 
caring for plants 
- Walking 
- Sitting/lying 
- Resting or 
sleeping  
- Visit 
(para)medical 
personnel 
- (Self-)care 
activities 
- Purposeless 
(repetitive) 
behavior 
- Not observable 
- Other 
Literature,3, 
11, 23-29 expert 
opinion and 
pilot testing 
Engagement 
in activity 
5 category 
options 
- Active engagement (participating in activity) 
- Passive engagement (focus on activity) 
- Engagement with something else 
- Not engaged (gazing without focus) 
- Not engaged (sleeping) 
Literature,11, 
30, 31 expert 
opinion and 
pilot testing 
Physical effort 7 category 
options 
- Lying or sitting without movements (resident is gazing or 
sleeping) 
- Sitting quietly (resident is awake) 
- Light-to-moderate sitting activity 
- Standing or light-standing activity 
- Standing activity or walking around 
- Walking activity or cycling 
- Whole-body movements 
Literature,24, 
32 expert 
opinion and 
pilot testing 
Physical environment 
Location 5 category 
options 
- Communal area on the ward 
- Own room 
- Communal area off the ward 
- Bathroom/toilet 
- Outside 
Literature,1, 
24 
expert 
opinion and 
pilot testing 
Interaction 
with the 
physical 
environment 
2 category 
options 
- No interaction with the physical environment 
- Yes, intentional handling, holding, manipulation, attention 
towards or other use of freestanding physical objects or fixed 
environmental features 
Literature,20, 
33-36 expert 
opinion and 
pilot testing 
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Aspects of 
daily life 
Operationali-
zation 
Scoring options Based on… 
Social environment 
Level of social 
interaction 
5 category 
options 
- No social interaction 
- Resident attempts to interact, gets no response 
- Environment attempts to interact, but resident does not 
respond 
- Interaction with someone else 
- Interaction with two or more people 
Expert 
opinion and 
pilot testing 
Type of social 
interaction of 
environment 
towards 
resident 
5 category 
options 
- Negative restrictive (interactions that oppose or resist 
resident’s freedom of action without good reason, or ignore 
resident as a person) 
- Negative protective (providing care, keeping safe or removing 
from danger in a restrictive manner without explanation or 
reassurance) 
- Neutral (brief, indifferent interactions) 
- Positive care (interactions during the appropriate delivery of 
care) 
- Positive social (interactions principally involving ‘good, 
constructive, beneficial’ conversation and companionship) 
Literature,11, 
21, 37 expert 
opinion and 
pilot testing 
Social 
interaction 
with whom 
5 category 
options 
- Personnel 
- Other residents 
- Family and/or friends 
- Others  
- Combination of the above 
Expert 
opinion and 
pilot testing 
Emotional well-being 
Mood 7 point Likert 
scale 
1. Great signs of negative mood 
2. Considerable signs of negative mood 
3. Small signs of negative mood, discomfort or boredom 
4. Neutral: no positive or negative mood observable, e.g. gazing or 
sleeping  
5. Contentment and small signs of well being 
6. Considerable positive mood 
7. Very high positive mood 
Literature,11, 
13, 16, 38 
expert 
opinion and 
pilot testing 
Agitation 5 point Likert 
scale 
Definition of agitation: the presence of aberrant vocalization, 
motor agitation, aggressiveness or resisting care  
Levels: 
1. Not present  
2. Low volume, not disruptive in milieu / pacing or moving about 
in chair at normal rate / verbal threats / procrastination or 
avoidance 
3. Louder than conversational, mildly disruptive / increased rate of 
movements / threatening gestures / verbal or gesture of refusal 
4. Loud and disruptive / rapid movements / physical towards 
property / pushing away to avoid task 
5. Extremely loud, highly disruptive / intense movements / 
physical towards self or others / striking out at caregiver 
Literature,11, 
22 expert 
opinion and 
pilot testing 
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2. Pilot testing observation procedures and operationalizations of the aspects of 
daily life 
Observation Procedure 
The MEDLO-tool is a tablet-based observation tool. It can be run using the app e-Droid-
cell Pro, which is able to run Microsoft Excel (.xls) files. The Excel files consist of obser-
vation schemes and include drop down boxes for each of the observed aspects of daily 
life. In addition, it is possible to make field notes in case events occurred that cannot be 
covered by the aspects of daily life from the MEDLO-tool. Furthermore, there is room 
for questions and remarks that need to be discussed with fellow colleagues. Figure 1 
shows the observation displayed on the tablet.  
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An instantaneous sampling procedure was chosen to obtain insights into the daily lives of 
nursing home residents. Observations are performed systematically at preselected mo-
ments, and each resident can be observed once during an observation period. Instanta-
neous sampling can give a good approximation of the proportion of time spent carrying 
out certain behaviors if an observation day consists of multiple observation periods.39 
Pilot testing showed that it often was not possible to observe eight residents (the 
number of residents living together in a small-scale facility) within a 10 minute observa-
tion period while 30 minutes too long. Based on this it was decided 20 minutes is an 
appropriate amount of time for an observation period to observe eight residents. Dur-
ing an observation period, the researcher observes a resident for one minute during 
which all aspects of daily life are noted in the observation scheme. The researcher then 
continues to the next resident. To prevent bias due to order- effect, the order of obser-
vations of residents within an observation period needs to be randomized in advance. 
Entering the scores on the tablet takes approximately one minute per resident. In addi-
tion, time is reserved for the observer to find the next resident. As the MEDLO-tool 
highly portable and can therefore be used to observe not only in communal areas, but 
to observe residents outside these areas as well. As a result, activities outside the com-
munal area are captured. Privacy of residents is taken into account: when the door of 
their bedroom or bathroom is closed, they are not observed.  
Figure 2 provides an overview of how the MEDLO-tool can be used on an observation 
day. To prevent observer fatigue, researchers should not observe longer than four hours 
per day. Observation days should also include breaks: after two hours, a half hour break is 
recommended. In order to increase the reliability of measurements, the observations and 
interpretations of situations should be discussed weekly with other observers.  
 
OBSERVATION DAY (observations of eight residents in randomized order) 
Hour 1 Observation period 1 (20 minutes): 1 observation per resident 
Observation period 2 (20 minutes): 1 observation per resident 
Observation period 3 (20 minutes): 1 observation per resident 
Hour 2 Observation period 4 (20 minutes): 1 observation per resident 
Observation period 5 (20 minutes): 1 observation per resident 
Observation period 6 (20 minutes): 1 observation per resident 
BREAK (30 minutes) 
Hour 3 Observation period 7 (20 minutes): 1 observation per resident 
Observation period 8 (20 minutes): 1 observation per resident 
Observation period 9 (20 minutes): 1 observation per resident 
Hour 4 Observation period 10 (20 minutes): 1 observation per resident 
Observation period 11 (20 minutes): 1 observation per resident 
Observation period 12 (20 minutes): 1 observation per resident 
 Total: 12 observations per resident per day.  
   Figure 2. Overview of the observation procedure on one observation day 
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Operationalization of the aspects of daily life  
Based on pilot testing by two researchers adjustments in operationalizations were made 
to increase agreement. As can be seen in Table 1, the aspects of daily life are scored as 
categories (activity performed by resident, engagement, location, interaction with the 
physical environment, level and type of social interaction, interaction with whom) or 
according to Likert scales (physical effort, mood, agitation). The following operationali-
zation was determined. First, the activity that the resident is performing or that occurs 
in the immediate environment of the resident is scored. There are 31 options to choose 
from (see Table 1). The option ‘other’ can be chosen if the activity that is observed is 
not covered by the pre-defined activity options. The observer always chooses one activ-
ity based on operational rules described below. The rules should be applied one at a 
time, beginning with the first rule and working through rule 2, 3, and 4 until a decision 
can be made.  
1. The most meaningful activity is chosen (e.g. ‘having a chat’ is more meaningful than 
‘sitting/lying’). 
2. If two meaningful activities take place, the one with the longest duration is chosen. 
3. If both have the same duration, the one which had the most influence on the resi-
dents’ well-being is chosen.  
4. If it is still unclear which activity to choose, field notes are made to describe the 
situation and a decision is made based on a discussion with the research team. 
Second, engagement is scored by choosing one of five categories ranging from not 
engaged (sleeping) to active engagement. Third, the degree of physical effort of the 
residents is scores. The observer chooses between seven categories ranging from ‘lying 
or sitting without movement’ to ‘whole body movements’. Fourth, the observer scores 
where the resident is located. The options are communal area on the ward, own room, 
communal area off the ward, bathroom/toilet, and outside. Fifth, the interaction with 
the physical environment was scores as yes or no. Interaction with the physical envi-
ronment is defined as whether residents perform any form of intentional handling, 
holding, manipulation, attention towards or other use of freestanding physical objects 
or fixed environmental features.20 Sixth, the level of social interaction is scored by 
choosing from five categories ranging from no social interaction to interaction with two 
or more people. Seventh, with whom the interaction takes place is scored. Eighth, the 
type of social interaction is scored. The type of social interaction ranges from negative 
restrictive to positive social (based on the quality of interactions schedule21).Ninth, 
mood is assessed using a 7-point Likert scale ranging from 1 (great signs of negative 
mood) to 7 (very high positive mood). Initially, in line with Dementia Care Mapping,16 
only 6 scoring options were used. However, a neutral scoring option had been missed 
and was therefore added to the scale.38 Tenth, the presence of agitation (aberrant vo-
calization, motor agitation, aggressiveness, or resisting care22) is scored on a 5-point 
scale ranging from ‘not present’ to ‘extremely present’. Finally, the observer has the 
option to make field notes during the observations in case events occurred that could 
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not be covered by the aspects of daily life in the MEDLO-tool. These field notes can be 
about organizational, social, or physical environmental factors as well as any prominent 
deviations from the ‘normal’ situation. Furthermore, there is room for questions and 
remarks that need to be discussed with fellow colleagues.  
 Figure 3 shows an example of a daily life situation and demonstrates how the ob-
server scores all aspects of daily life using the MEDLO-tool. The manual of the MEDLO-
tool is available upon request.  
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3. Testing the final version of the MEDLO-tool  
The final version of the MEDLO-tool was tested in a nursing home ward in the Nether-
lands. The residents (n=16) had a mean age of 77 and 56% were women. They had a 
mean ADL-H score of 3.8 (range 0–6) and a mean CPS score of 3.5 (range 0–6), indicat-
ing extensive functional dependence and moderate to severe cognitive impairment. 
Table 2 provides information regarding the inter-rater reliability of the MEDLO-tool. 
Agreement levels on the aspects of the MEDLO-tool are positive with an average abso-
lute agreement of 86%. Kappa values were low for ‘type of social interaction’ and 
‘mood’ had low kappa values. Regarding ‘type of social interaction’, the low kappa val-
ues may have arisen because there were very few data for this aspect of daily life. Often 
no social interaction at all was scored (63%) and consequently also no type of social 
interaction. For ‘mood’, one option (contentment and small signs of well-being) was 
scored in most instances (70%). Disagreement in only a few cases caused a large decline 
in the kappa value. Further investigation showed that a difference of two or more 
points on the mood scale occurred in only 5.5% of the cases.  
 
Table 2. Inter-rater reliability of the MEDLO-tool  
Aspect of daily life Absolute 
agreement (%) 
Kappa Standard error 95% confidence 
interval 
Activity 90.7 0.9 0.05 0.79–0.99 
Location 100 1 0.00 - 
Engagement 82.1 0.8 (weighted kappa) 0.07 0.68–0.96 
Degree of social interaction 88.4 0.8 (weighted kappa) 0.07 0.69–0.99 
Social interaction with whom 92.9 0.9 0.10 0.68–1 
Type of social interaction 55.6 0.5 (weighted kappa) 0.21 0.10–0.90 
Interaction with physical 
environment 
92.1 0.8 0.12 0.53–1 
Physical effort 97.4 0.9 (weighted kappa) 0.04 0.89–1 
Mood  69.4 0.5 (weighted kappa) 0.12 0.23–0.70 
Agitation 93.2 0.8 (weighted kappa) 0.08 0.62–0.94 
Feasibility 
The respondents completing the questionnaire (n=3) all had at least a Master’s degree. 
They were trained by the main researcher (BdB) to conduct observations using the 
MEDLO tool. No difficulties in using the hardware and software were experienced. In 
addition, the practical use of the tool and its operationalization were clear. One user 
indicated that the observations and weekly discussions were quite time consuming. The 
users suggested that observer fatigue might result when the tool was intensively used 
for several mornings, afternoons and evenings for a long period of time. With respect to 
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the completeness of the tool, the respondents indicated that the activity ‘smoking’ was 
missing as an activity option. In addition, the presence of visitors (family, friends) could 
be added to the MEDLO-tool. Two users graded the overall feasibility of the MEDLO-tool 
with an eight, one with a seven.  
Overall, the observers were positive about the feasibility of the MEDLO-tool as an 
instrument to assess the daily lives of nursing home residents with dementia. One user 
answered: ‘I think the observation method is a thorough method to collect detailed in-
formation about the daily lives of people with dementia. It seems very reliable because 
it—in contradiction to questionnaires—does not rely on retrospective assessments but 
on real time occurrences’. Another user considered the MEDLO-tool to be ‘a good in-
strument which I would recommend other researchers to use’.  
DISCUSSION 
The current study described the development and pilot testing of the Maastricht Elec-
tronic Daily Life Observation (MEDLO) tool). The MEDLO-tool is an electronic, freely 
accessible tool that can be used to provide a full and extensive description of the daily 
life context of nursing home residents with dementia. First results indicate that the 
MEDLO-tool is a reliable and feasible tool to assess multiple aspects of daily life related 
to activity, physical environment, social interaction and emotional well-being simulta-
neously. By using tablets, observers are flexible to assess nursing home residents in the 
entire nursing home environment easily. This gives a more complete view of the daily 
lives than only observing them in the communal living room. Furthermore, the MEDLO-
tool has an efficient data processing system by using apps and tablets, which are com-
patible with statistical software. This prevents the time-consuming process of transfer-
ring the observation data for statistical analyses.  
Some study limitations have to be acknowledged. First, this study focused on the 
development of the tool and first testing of reliability and validity. Therefore, some 
important aspects of the validity remain unknown, for example the construct validity. 
This requires further investigation. Second, the feasibility questionnaire was filled out by 
three assistants working in the same research team as the main researcher. Although 
they were able to freely answer in detail and clarify their responses, social desirability of 
their answers cannot be ruled out. Therefore, and for the further development of the 
tool we advise other (independent) researchers to use the tool and investigate feasibil-
ity as well. 
 Evidence indicates that nursing home residents with dementia perceive activities as 
meaningful if they experience feelings of pleasure during the activities, and if they are 
connected to other people.3, 40, 41 Research suggests that these aspects are also related 
to quality of life.5 The MEDLO-tool can be used to investigate whether activities are 
accompanied by active engagement, a positive mood, and social interaction, as it as-
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sesses all these aspects simultaneously in the context of everyday life. For example, the 
activity ‘watching television’ can be meaningful for nursing home residents with demen-
tia when it matches their personal identity or when it is accompanied by feelings of 
pleasure and social interaction.40, 41 However, it can also be accompanied by sleeping. 
The MEDLO addresses all these various aspects of daily life (i.e. activities, engagement, 
emotional well-being) simultaneously. This provides insight in possible associations 
between aspects of resident’s daily life and their quality of life.42  
A range of innovative nursing home initiatives has been developed, focusing on 
providing person-centered care in a small-scale and homelike environment.43 They aim 
to provide more meaningful activities for residents in comparison with traditional nurs-
ing homes.29 The MEDLO-tool could be a valuable tool to evaluate the nursing home 
environment and compare the daily lives of residents with dementia cross different 
settings. The MEDLO-tool considers contextual factors (both physical and social) and 
can therefore be used to investigate which aspects of daily life are affected by innova-
tive nursing home care facilities. In order to gain such a detailed insight into the daily 
lives of nursing home residents with dementia it is important to use multiple observa-
tion periods preferably divided over weekdays/ weekends and over mornings, after-
noons and evenings over a longer period of time.  
CONCLUSION 
This study suggests that the MEDLO-tool is a reliable and feasible method to achieve 
detailed, in-depth insights into the daily lives of nursing home residents with dementia. 
It is a tool that provides researchers with repeated, real time and simultaneous 
measures of multiple aspects of daily life.  
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of people with dementia living in long-term care facilities: 
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ABSTRACT 
Background: To improve the quality of life of people with dementia living in long-term 
care facilities, insight into the association between quality of life and how people spend 
their daily lives is urgently needed. This study investigated which aspects of daily life are 
related to quality of life in dementia.  
 
Methods: An observational study was conducted. Daily life was assessed with the tablet-
based Maastricht Electronic Daily Life Observation-tool (MEDLO-tool). Aspects included 
activity, engagement in the activity, social interaction, physical effort, mood and agita-
tion. Quality of life was assessed by formal nursing caregivers using the Quality of Life-
Alzheimer’s Disease scale (QoL-AD). A total of 9,660 momentary assessments were 
conducted.  
 
Results: The mean age of the 115 participants was 84 and most (75%) were women. 
Bivariate analyses showed that residents with a higher quality of life carried out less 
passive/purposeless activities (25% vs. 38%), were more engaged in active, expressive, 
and social activities, (40% vs. 27%), had more social interaction (34% vs. 22%), and had 
better mood scores (scale 1-7, 5.0 vs. 4.8), compared with residents with a lower quality 
of life (all p-values < 0.001). Multivariate analyses showed that having more social inter-
action and a positive mood are related to a higher quality of life. 
A higher quality of life was related to having more social interaction and positive mood. 
 
Conclusion: The results underline the importance of social interaction and a positive 
mood for a higher quality of life. Future research should investigate the importance of 
engagement in activities in more detail.  
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INTRODUCTION 
Quality of life (QoL) of people with dementia (PwD) living in long-term care facilities 
remains a priority in dementia research.1,2 QoL is a complex, multidimensional construct 
and both objective components (e.g. behavioral competence and environment) and 
subjective components (perceived QoL and psychological well-being) are generally con-
sidered to be important for QoL of PwD.3 Several studies showed that clinical conditions 
such as depressive and behavioral symptoms have a negative impact on QoL.4, 5  
There is less knowledge about which aspects of daily life are important for QoL and 
how these aspects contribute to a good QoL. As proposed by a study including expert 
interviews and a literature study, daily life entails: 1) activities performed by PwD; 2) the 
physical environment PwD live in; 3) social interactions of PwD with others; and 4) emo-
tional well-being.6 Prior research suggests that PwD who engage in a variety of activities 
have a higher QoL than those who are inactive.7 Especially activities related to personal 
hobbies,8 reminiscence, leisure, expression, and vocational occupation9 have a large 
potential for QoL enhancement. In contrast, a low QoL is associated with passive activi-
ties such as daytime sleep and sitting/standing without doing any activities.7, 10 Qualita-
tive literature indicates that activity engagement is important because it may give PwD 
pleasure and enjoyment, contributes to a sense of connection and belonging, and helps 
them to retain a sense of autonomy and personal identity.11 Besides activities, PwD and 
their caregivers also consider aspects such as social relationships, physical movement, 
attachment and affect, control over life and contributing to the community as im-
portant for PwD’s QoL.12, 13  
However, to date, it is unknown how the daily lives of PwD with a higher QoL differ 
from those with a lower QoL. More insight is essential because it will direct QoL im-
provement. It will inform caregivers on how to set priorities during daily caregiving, as 
daily life aspects such as social interaction and activity level can be improved without 
complex interventions.14 Factors of daily life that contribute to a good QoL of PwD living 
in long-term care facilities are currently unknown. Prior research has not considered 
multiple aspects of daily life simultaneously. Furthermore, many studies used proxy 
questionnaires to investigate daily life and calculated sum scores. Such measures are 
prone to recall bias and do not consider the broad context in which daily life takes 
place. Caregivers may for example easily overestimate the time that PwD engage in 
activities.15  
Therefore, the current study investigates the direct context in which activity, en-
gagement, social interaction, and other aspects of daily life naturally occur. It uses an 
ecological momentary assessment approach,16 taking snapshots of everyday life to 
picture PwD’s life repeatedly. First, this study aimed to gain more insight into the daily 
lives of PwD of PwD living in long-term care facilities. Second, this study addressed two 
research questions specifically focusing on the relationship between QoL and everyday 
life: 1) How does the daily life of PwD living in long-term care facilities with a high QoL 
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differ from those with a lower QoL?; and 2) Which aspects of daily life of PwD living in 
long-term care facilities are associated with QoL?  
METHODS 
Design 
This study has an observational study design and includes ecological momentary as-
sessments of the daily lives of PwD.16  
Participants and setting 
This study was part of a larger study looking at differences between long-term care 
facilities for PwD living in the Netherlands.17 Eighteen wards in eight locations – ac-
commodating 158 potential participants – in the southern provinces of the Netherlands 
participated. PwD of all types of long-term care facilities (e.g. large- and small scaled) 
were eligible. All participants with a formal diagnosis of dementia were included. In 
total, the legal representatives of 115 of the 158 potential participants (73%) agreed to 
participation in the study. 
Instruments  
Dependent variable: quality of life 
QoL was assessed by formal caregivers using the Quality of Life-Alzheimer’s Disease 
scale (QoL-AD). This scale allows thirteen QoL domains to be rated on a four-point Likert 
scale, ranging from 1 (poor) to 4 (excellent). Total scores range from 13 to 52, and high-
er scores indicate a better QoL.18 
Independent variables: aspects of daily life 
The Maastricht Electronic Daily Life Observation-tool (MEDLO-tool),6 a tablet-based 
observational tool, was used to conduct momentary assessments16 to gain insight in 
aspects of daily life. The MEDLO-tool demonstrated to be valid, reliable and feasible for 
research purposes with on average 86% absolute agreement between observers.6 The 
following daily life aspects of the MEDLO-tool were collected for this study: 1a) the 
activity performed by the participant or occurring in his/her vicinity; 1b) the extent to 
which the participant was engaged in this activity; 2) whether the participant had social 
interaction; 3) participant’s level of physical effort; 4) the mood of the participant; and 
5) participant’s agitation level. Box 1 provides a full explanation of these aspects of daily 
life and accompanying operationalizations. A manual of the MEDLO-tool is available 
upon request. 
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Box 1. Aspects of daily life and their operationalizations 
 1a. Activity taking place during observation minute  
 (one of the five listed activities can be chosen as an activity that took place) 
 0 = activity did not take place 
 1 = activity took place  
Activity Example 
Activity related to personal 
care 
Eating/drinking, visit medical or other healthcare personnel, (self-)care 
activities 
Active, expressive or social 
activity 
Activity related to pets, crafts/arts, music/singing, walking outside, playing 
a game/puzzling, sensory stimulation, beauty activity, sports, speaking with 
others, farming activities, gardening and caring for plants, household 
chores, cooking 
Passive purposeful activity Watching television, listening to radio 
Passive/purposeless activity Sitting/laying, resting or sleeping, purposeless (repetitive) behavior 
Other activity or not 
observable activity 
When participant is not present, when door of bedroom is closed 
 
 1b. Engagement in main activity that was chosen in step 1a 
 0 = no, not engaged: sleeping, staring, engagement in something else 
 1 = yes, engaged: active participation in activity or a focus on activity 
 2. Social interaction during observation minute 
 0 = no social interaction, attempted interaction without response 
 1 = yes, social interaction with one or more persons  
 3. Physical effort during observation minute 
 0 = none/minimal physical effort: lying or sitting quietly 
 1 = yes, physical effort: light-to-moderate sitting activity, standing activity, walking around, cycling, whole- 
       body movements 
 4. Mood during observation minute 
 Seven-point Likert scale.  
 1. Great signs of negative mood 
 2. Considerable signs of negative mood 
 3. Small signs of negative mood 
 4. Neutral 
 5. Contentment and small signs of well-being 
 6. Considerable positive mood 
 7. Very high positive mood 
 5. Agitation during observation minute 
 Defined as aberrant vocalization, motor agitation, aggressiveness, or resisting care 
 Five-point Likert scale:  
 0. No agitation  
 1. E.g. vocalization is not disruptive, seeking comfort, verbal threats, procrastination or avoidance 
 2. E.g. vocalization is louder than usual, mildly intrusive movements, threatening gestures, rejection 
 3. E.g. loud vocalization, quick movements, physical toward material goods, pushing away 
 4. E.g. extremely loud vocalization, extreme movements, physical towards people, threshing 
  
Activity and engagement were considered to be two distinct aspects of daily life. An 
activity occurring in the participant’s vicinity does not imply that they are actually en-
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gaged in this activity. Therefore, we recorded 1a) the activity and 1b) participant’s level 
of engagement in this activity. Engagement in active, expressive, and social activities 
was of particular interest and therefore, a combination variable connecting the activity 
cluster ‘active, expressive, and social activities’ (step 1a) and ‘yes, engagement’ (step 
1b) was created.  
For the dichotomous variables (activity, engagement, social interaction, physical ef-
fort), percentages of how frequently they occurred on a total of 84 observations were 
calculated. For the dichotomous variables (activity, engagement, social interaction, 
physical effort), percentages of how frequently they occurred were calculated per par-
ticipant. For the continuous variables (mood and agitation), mean scores were calculat-
ed per participant. 
Background characteristics 
Cognitive functioning was assessed using the Standardized Mini-Mental State Examina-
tion (S-MMSE). Total scores on this scale range from 0 to 30, with higher scores indicat-
ing better cognition.19 Dependence in activities of daily living (ADL) was assessed using 
the Barthel Index. Total scores on this scale range from 0 to 20, with higher scores indi-
cating more independency in ADL.20 Information on age, gender (male/female), and 
marital status (widowed/not widowed) was also collected. 
Procedure 
All data were collected by two researchers (the first and second authors) and a research 
assistant who spent a maximum of three weeks in every location. Within this period, all 
data were collected using two methods. First, standardized interviews were held with 
certified nursing assistants who provided hands-on care to participants (PwD’s QoL and 
background characteristics) and PwD (cognition). Second, momentary assessments of 
the daily lives of PwD were carried out. PwD were not only observed in communal are-
as, but were followed wherever they went. If observers had the impression that they 
were too intrusive in the daily lives of PwD, they stepped back and recorded an obser-
vation as missing. To take privacy into account, PwD were not observed in private spac-
es such as the bathroom or the bedroom with a closed door. 
Observations took place at one ward per observation day. The order of observations 
was randomized in advance. A randomized observation schedule ensured that every 
participant (with a maximum of eight per ward) was observed for one minute during 
every 20-minute period. After the end of each one-minute observation period, the ob-
server recorded the scores of all aspects of daily life that are shown in Box 1. Observa-
tions took place on seven days: two weekday mornings (07:00-11:30), two weekday 
afternoons (11:30-16:00), two weekday evenings (16:00-20:30) and one Saturday after-
noon (11:30-16:00). There was a half-hour break within each 4.5 hour observation 
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block. In total, data of (12 one-minute observation periods per day * 7 observation days 
=) 84 momentary assessments were recorded per participant. 
Analyses 
First, the sample characteristics were described. Participants were assigned to one of 
two QoL groups according to whether their QoL-AD score was above or below the me-
dian of the sample (32.0). Differences in sample characteristics between PwD in the 
‘higher QoL’ group and PwD in the ‘lower QoL’ group were assessed using chi-square 
tests in the case of marital status and gender and independent samples t-tests for other 
variables. 
Second, differences between the aspects of the daily lives of PwD with ‘higher QoL’ 
and PwD with ‘lower QoL’ were evaluated. Therefore, differences between the two QoL 
groups regarding activities, engagement, social interaction, physical effort, mood, and 
agitation were assessed using chi-square tests.  
Third, to assess which aspects of daily life contribute to QoL, a multiple linear re-
gression analysis with the QoL-AD score as the dependent variable was conducted. The 
selection of independent variables went as follows: First, aspects of daily life that were 
not significantly different between the two QoL groups (see Table 2) were excluded 
(three activity categories, physical effort, and agitation). Second, whether or not a par-
ticipant was actually engaged in activities such as musical activities, craft activities, or 
sports was considered most important. Therefore, we included the combination varia-
ble ‘engagement in active, expressive and social activities’. As a result, two closely relat-
ed variables (‘active, expressive, or social activities’ and ‘engagement in all activities 
together’) were removed. The final set of independent variables related to aspects of 
daily life included: ‘passive/purposeless activity’; ‘engagement in active, expressive or 
social activity’; ‘social interaction’ and ‘mood’. We controlled for the potential effects of 
age, gender, cognitive status and location as these variables might influence the range 
of activities in which participants are involved, their level of engagement or social inter-
action. All independent variables were entered in the model simultaneously.  
All analyses used a significance level of α=.05 (two-tailed) and were conducted using 
SPSS version 22.0 (IBM SPSS Statistics, IBM Corporation, Chicago, IL).  
Ethics 
The study protocol was reviewed by the medical ethics committee of the Maastricht 
University Medical Center. They declared that the study was non-invasive for people 
with dementia according to the Medical Research Involving Human Subjects Act. Legal 
representatives of PwD received a letter with information about the study and an in-
formed consent form. They were asked to return the form in which they filled out 
whether they provided informed consent or not. Next to this informed consent proce-
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dure, PwD were asked to assent to participation. This was defined as a verbal agree-
ment to participate or a non-verbal indication of willingness to cooperate with the 
study. 
RESULTS 
Sample characteristics 
The legal representatives of 115 of 158 potential participants (73%) agreed to participa-
tion in the study. The mean age of participants was 84 years and most were female 
(75%) and widowed (66%). The mean S-MMSE score was 8.5, which indicates severe 
cognitive impairment. The mean Barthel Index score was 9.7, which indicates a limited 
ability to perform ADL activities independently. 
The median QoL-AD score was 32.0 and the mean QoL-AD score was 31.7 (SD=5.0). 
To gain insight in the difference between PwD with a higher and lower QoL, the sample 
was divided into two QoL groups using the median QoL-AD score as the boundary. The 
mean QoL-AD score was 35.9 (SD=2.6) for the ‘higher QoL’ group (n=59) and 27.3 
(SD=2.6) for the ‘lower QoL’ group (n=56). Table 1 shows the sample characteristics for 
the sample as a whole and for the two QoL groups. PwD with higher QoL had signifi-
cantly better cognition than those with lower QoL (p=.006). 
 
Table 1. Sample characteristics (groups defined relative to the median QoL-AD score) 
 Total 
n=115 
Higher QoL 
n=59 
Lower QoL 
n=56 
p value* 
Age, mean (SD) 83.8 (7.8) 83.9 (7.7) 83.6 (8.0) 0.802 
Gender (female), % 75 78 71 0.420 
Marital status (widowed), % 66 70 63 0.429 
S-MMSE, mean (SD) 8.5 (6.9) 10.1 (6.6) 6.5 (6.7) 0.006 
QoL-AD = Quality of Life in Alzheimer’s Disease scale; QoL = quality of life; SD = standard deviation 
* Independent samples t-test or chi square test of difference between the QoL groups 
Description of the daily lives of PwD  
In total, (115 participants * 84 observations per participant =) 9,660 observations were 
completed. Table 2 provides an overview of the percentage of times spent on activities, 
engagement, social interaction, physical effort, and the average mood and agitation 
scores of participating PwD during the observations. Most of the time, active, expres-
sive, or social activities such as household activities or musical activities or pas-
sive/purposeless activities such as sleeping took place in the vicinity of the PwD during 
34% and 31%, respectively. Less time was spent on activities related to personal care 
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(20%), television or radio activities (8%), and other activities (7%). PwD were engaged in 
one of all these activities during 69% of the observations. However, engagement in 
active, expressive, or social activities occurred less frequently (31%). PwD had any form 
of social interaction such as talking or eye contact during 32% of the observations. Fur-
thermore, PwD were lying or sitting passively during 91% of their time, and were physi-
cally active (e.g. sitting with arm movements, standing, walking) during 9% of their time. 
Overall, PwD were content and displayed small signs of happiness (mean mood score = 
4.7) and agitation was rarely observed. 
 
Table 2. Aspects of daily life for the sample as a whole and grouped according to QoL-AD score  
Aspect of daily life Total 
n=115 
Higher QoL 
n=59 
Lower QoL 
n=56 
p value* 
1a. Activity Personal care, % 20 20 19 0.301 
Active, expressive or social, % 34 40 27 0.000 
Television/radio, % 8 8 8 0.970 
Passive/purposeless, % 31 25 38 0.000 
Other, % 7 7 8 0.615 
1b. Engagement Engagement in all activities together, % 69 75 63 0.000 
Engagement in active, expressive, or social 
activity, % 
31 37 24 0.000 
2. Social interaction, % 32 38 26 0.000 
3. Mild to intense physical effort, % 9 10 8 0.195 
4. Mood: mean score (SD), range 1-7 † 4.7 (0.2) 4.8 (0.1) 4.7 (0.2) 0.000 
5. Agitation: mean score (SD), range 0-4 † 0.0 (0.1) 0.0 (0.0) 0.0 (0.1) 0.225 
QoL-AD = Quality of Life in Alzheimer’s Disease scale; QoL = quality of life; SD = standard deviation 
* Independent samples t-tests on difference between QoL groups 
† Underlined score is most favorable score 
The daily lives of PwD with higher and lower quality of life  
Bivariate analyses 
Table 2 presents an overview of the aspects of daily life of PwD with higher QoL in com-
parison to those with lower QoL. Active, expressive, or social activities such as house-
hold activities, musical activities or conversations with others occurred most frequently 
in the daily lives of PwD with high QoL (40%). In contrast, PwD with lower QoL spent 
more time on passive/purposeless activities such as sleeping, sitting without doing any-
thing, or purposeless repetitive behavior (38%). The difference between the QoL groups 
was statistically significant for both activity categories (p<.001). Furthermore, PwD with 
a higher QoL were also more frequently engaged (active participation or clear focus) in 
active, expressive, or social activities (37% vs. 24%, p<.001), had more social interaction 
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such as talking or eye contact with other people (38% vs. 26%, p<.001), and had higher 
mood scores (4.8 vs. 4.7, p<.001) than those with lower QoL.  
Multivariate analyses 
The result of the regression analysis that focused on the association between aspects of 
daily life and QoL is presented in Table 3. A higher QoL was associated with having fre-
quent social interaction (p=.007), and higher mood scores (p=.017). In other words, 
PwD who had frequent social interaction or a good mood during their day were more 
likely to have a good QoL than PwD who had less social interaction or lower mood 
scores. In addition, PwD with higher QoL scores had better cognitive abilities than PwD 
with lower QoL (p=.003). 
 
Table 3. Association between aspects of daily life and QoL-AD score: regression analyses 
 Estimate Std. Error t 95% confidence interval p value 
 Lower Upper  
Age .025 .054 .460 -.082 .131 .647 
Gender .251 0.973 .258 -1.678 2.181 .797 
Cognition (S-MMSE) .192 .063 3.026 .066 .317 .003 
Passive/purposeless activity -.035 .041 -.841 -.116 .047 .402 
Engagement in active, expressive, or 
social activity 
-.047 .048 -.979 -.141 .048 .330 
Social interaction .115 .042 2.763 .032 .197 .007 
Mood 6.361 2.612 2.436 1.183 11.540 .017 
QoL-AD = Quality of Life in Alzheimer’s Disease scale; S-MMSE = Standardized Mini-Mental State Examination 
DISCUSSION  
This study showed that residents with a higher quality of life carried out less pas-
sive/purposeless activities, were more engaged in active, expressive, and social activi-
ties, had more social interaction, and had better mood scores, than residents with a 
lower quality of life. Corrected for age and cognition, a higher quality of life was related 
to having more social interaction and positive mood. 
The finding that frequent social interaction is associated with higher QoL is in line 
with studies showing that social contact is essential for PwD and improves their QoL.12, 
13 However, evidence suggests that the need PwD have for social contact is often not 
met.21 This concern is reflected by the observations of the daily lives of PwD in the cur-
rent study, which shows that PwD spend most of their time without social contact. The 
lack of social contact may be a result of the difficulties nursing staff experience in com-
municating with PwD. Evidence suggests that nurses have few interactions with PwD 
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with little conversational capacity,22 and find it difficult to cope with aggressive, hostile, 
stubborn, resistant, and unpredictable behavior.23 
The current study demonstrates an association between higher QoL and a better 
mood as observed in daily life. This result is in line with the majority of research that 
focused on concepts closely related to mood, for example depressive symptoms, affect, 
and happiness.4, 12 24 One could argue that the relationship between QoL and mood is 
also expected because mood is a part of the QoL construct as operationalized in the 
QoL-AD. The issue about whether factors such as mood should be considered correlates 
or a part of the QoL construct remains unresolved in the literature.25 However, it is 
plausible that a positive mood has a positive influence on a variety of QoL domains, e.g. 
social relationships and the overall judgement of QoL. Similarly, a negative mood is 
likely to negatively influence a variety of QoL domains such as functional abilities and 
social support. 
It is widely recognized that it is important for PwD to be engaged in what they are 
doing.26 Our finding that PwD with higher QoL were more engaged in active, expressive, 
and social activities and did less passive/purposeless activities than PwD with lower QoL 
underlines the importance of activity engagement. Unexpectedly, this finding was not 
detected in multivariate analyses correcting for age, gender, and cognition. Other stud-
ies focusing on activity involvement suggested an association between QoL and activity 
engagement.7, 9, 11 A possible reason for the discrepancy between the current study and 
other studies is that most were unable to perform multivariate analyses enabling cor-
rection for potential confounders such as cognitive ability. It might be true that PwD 
with better cognitive abilities do more daily activities than those with less cognitive 
capabilities and this could have influenced the relationship between QoL and activity 
engagement.  
Behavioral symptoms, particularly agitation, are generally thought to have a nega-
tive impact on QoL of PwD.5 In the current study, agitation was rarely observed, which 
made it difficult to assess how agitation was related to QoL. This result is in line with 
another observational study which found that nursing home residents exhibited agita-
tion sporadically.27 A Dutch prevalence study using standardized questionnaires sug-
gested that 85% of the PwD living in nursing homes display at least one symptom of 
agitation within one week.28 Although this percentage appears relatively high, having 
one symptom within one week might be comparable to the low average agitation level 
in the current study.  
A major strength of the current study was that the momentary assessments enabled 
us to build an extensive, rich picture of the daily lives of PwD. A variety of aspects of 
daily life that were considered potentially relevant to QoL could be observed simultane-
ously using one instrument. Recall bias, that can for example occur when asking nursing 
staff about how frequently PwD are engaged in activities,15 was avoided. This study 
does, however, have some limitations. QoL evaluation may be influenced by personal 
values which can lead to caregivers rating PwD’s QoL different and often lower than 
CHAPTER 6 
114 
PwD themselves.29 It should be noted, however, that caregiver reports enabled the 
inclusion of all PwD living in long-term care facilities, whereas self-reports of QoL can 
only be obtained from PwD who are able to express themselves. In addition, the QoL-
AD has been extensively investigated and validated18, 30 and has been identified as the 
method of choice for evaluating QoL in PwD.1 Another limitation is related to the nature 
of observational research as PwD’s facial expressions were sometimes difficult to inter-
pret. As a result, the observers may have influenced the recordings of subjective con-
structs such as mood. To overcome this observer bias as much as possible, care staff 
informed the observers about PwD’s background and behaviors prior to the data collec-
tion. In addition, difficulties were discussed during weekly meetings with the research 
team. Finally, the influence of factors such as physical health on QoL was not assessed 
in this study. Doing this could have led to a richer insight into associations with QoL. On 
the other hand, a strength of the independent variables chosen for this study was that 
they were assessed using momentary assessments, which are less prone to proxy bias 
than caregiver questionnaires.  
Conclusion and future directions 
The results underline the importance of social activities and a positive mood for QoL of 
PwD living in long-term care facilities. Social interventions to achieve and maintain fre-
quent meaningful interactions with PwD are recommended. To gain more insight into 
the association between social contact and QoL, future studies could incorporate in-
formation about the quality of the interaction or the identity of the interaction partner. 
Psychological interventions that address mood disturbances are also important. Low 
mood can be explained by individual factors such as unmet needs or environmental 
factors, so tailored guidance is preferred over a ‘one size fits all’ approach. It is recom-
mended to investigate activity categories more into detail. For example, information 
relating the purposefulness of specific activities to specific personal characteristics (e.g. 
gender) would contribute to our understanding of the relationship between QoL and 
activities.  
Fully exploiting momentary assessments by conducting hierarchical analyses would 
enable the assessment of the quality of the daily lives of PwD more into depth. In addi-
tion, analysis of associations between aspects of daily life and self-reported QoL is rec-
ommended. 
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ABSTRACT  
Objective: The aim of the study is to identify the degree of association between mood, 
activity engagement, activity location, and social interaction during everyday life of 
people with dementia (PwD) living in long-term care facilities. 
 
Method: An observational study using momentary assessments was conducted. For all 
115 participants, 84 momentary assessments of mood, engagement in activity, location 
during activity, and social interaction were carried out by a researcher using the tablet-
based Maastricht Electronic Daily Life Observation-tool (MEDLO-tool). 
 
Results: A total of 9,660 momentary assessments was completed. The mean age of the 
115 participants was 84 and most (75%) were women. A negative, neutral, or positive 
mood was recorded during 2%, 25%, and 73% of the observations, respectively. Positive 
mood was associated with engagement in activities, doing activities outside and social 
interaction. The type of activity was less important for mood than the fact that PwD 
were engaged in an activity. Low mood was evident when PwD attempted to have social 
interaction but received no response.  
 
Conclusion: Fulfilling PwD’s need for occupation and social interaction is consistent with 
a person-centred dementia care focus and should have priority in dementia care. 
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INTRODUCTION 
Psychosocial outcomes such as mood are well established hallmarks in judging quality 
care for people with dementia (PwD).1, 2 Numerous studies assessed constructs related 
to mood such as depressive symptoms, happiness, positive affect, or negative affect. 
Findings of these studies support the importance of a positive mood for PwD’s well-
being and quality of life (QoL).3-7 Earlier research indicates that negative mood or major 
depressive symptoms are not inevitable aspects of living with advanced dementia in a 
long-term care facility. For example, a European survey8 found that PwD who were 
recently admitted to a long-term care facility had less depressive symptoms than those 
who lived at home at risk for admission within the next six months. Furthermore, a 
systematic review showed that depressive symptoms do not necessarily worsen as the 
dementia progresses.9 Yet there continues to be a compelling need to identify ways to 
ensure positive mood as studies indicate that 20% - 50% of the PwD living in long-term 
care facilities experience depressive symptoms.10-12 
Mood can be defined as a broad range of affective states which fluctuate over the 
day.13, 14 As such mood may well be related to the variation in what happens during 
daily life. This includes activities and social interactions.13 To support residents to 
achieve and maintain a positive mood during the day, it is important to have an under-
standing of the association between mood levels and activity- and social engagement. 
Such an understanding can be used to provide practical guidance to long term care staff 
on how to improve PwD’s mood.  
Studies which have used questionnaires to assess associations with mood indicate 
that depressive symptoms of PwD living in long-term care facilities are associated with 
negative outcomes such as a decreased QoL, worse physical health, a decreased ability 
to perform activities of daily living, a lack of social support, pain, loneliness, and nega-
tive life events.4, 15, 16 Studies which used real-time observational assessments indicate 
that negative affect is associated with the presence of agitated behaviour17 and positive 
affect is associated with social stimulation and recreational activities.18, 19  
To date, in-depth knowledge about the association between mood, activities, and 
social interaction during everyday life is lacking. First, there is little research that directly 
investigates variations in mood levels in relation to variations in activities and social 
interaction, which would enable us to ‘capture the film of PwD’s daily life rather than a 
snapshot of daily life reality’.20 Second, most studies do not specifically focus on activi-
ties and social interaction as potential correlates of mood for PwD but rather on clinical 
correlates such as cognition and functional dependency. This is a significant omission 
given that activity levels and social interaction are more amenable to change by care 
staff than cognitive status or functional dependency.e.g. 21, 22 Third, most studies focus on 
correlates of negative mood such as depressive symptoms. These studies will not direct-
ly provide information to guide how a positive mood can be achieved. Again a signifi-
cant omission given that positive mood is essential for PwD’s well-being.5, 7 Fourth, most 
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studies mainly used proxy-reported questionnaires to assess mood and its associated 
factors. These measures may be influenced by proxies’ feelings of burden or distress.23, 
24 In addition, questionnaires are prone to recall bias,25 which may for example affect 
estimates of the time spent in activities.26 
The current study was designed to address these gaps in knowledge. Therefore, the 
aim of the current study is to identify the degree of association between mood, activity 
engagement, activity location, and social interaction during everyday life of PwD living 
in long-term care facilities. 
METHODS  
Design 
The current study has an observational design and includes ecological momentary as-
sessments27 during the daily lives of PwD living in long-term care facilities. These mo-
mentary assessments enable researchers to repeatedly observe and examine real pro-
cesses and outcomes during daily life.  
Setting and Participants 
This study was part of a larger study focusing on long-term care facilities in the Nether-
lands.28 Eighteen wards from eight locations in the south of the Netherlands participat-
ed. In total, 158 people with an official diagnosis of dementia were potentially eligible 
for inclusion in the study. 
Measures 
Mood, activity engagement, activity location and social interaction were observed using 
the Maastricht Electronic Daily Life Observation-tool (MEDLO-tool).29 Using this tablet-
based tool, momentary assessments27 of PwD’s daily life were recorded over time. The 
MEDLO-tool has demonstrated feasibility, validity and reliability and interrater-reliability 
was sufficient for all domains (agreement ranging from 69% - 100%).29 A detailed man-
ual of all scoring options is available upon request. Box 1 provides operational defini-
tions of mood, activity engagement, activity location and social interaction.  
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Box 1. Mood, activity, interaction and associated operationalisations 
 MOOD  
 Mood during observation minute  
 1 = great signs of negative mood 
 2 = considerable signs of negative mood 
 3 = small signs of negative mood, discomfort, or boredom 
 4 = neutral: no positive or negative mood observable (e.g. gazing, sleeping) 
 5 = contentment and small signs of well-being  
 6 = considerable positive mood 
 7 = very high positive mood 
 ACTIVITY AND INTERACTION 
 1. Engagement in activity taking place during the observation minute  
 (one from the 14 listed activities can be chosen as an activity that took place) 
 0 = was not engaged in activity (sleeping, staring, doing something else) 
 1 = was actively (=participating in activity) or passively (=focusing on activity) engaged in activity 
 
Activity Example 
Care activity Visit (para)medical personnel, (self-) care activities 
Communication / social activity Talking with others, making telephone call, helping others 
Eating / drinking Eating or drinking  
Household activity Doing household chores, cooking, gardening and caring for plants 
Intellectual activity Playing cards or games, doing (crossword) puzzles, reading, writing 
Musical activity Dancing, singing 
Nature / outdoor activity Walking outside, farming activity, activity related to pets 
Outing / shopping Excursion, outing with family 
Purposeless behaviour Repetitive behaviour 
Sitting / lying Sitting or lying (not sleeping) without being occupied in an activity 
Sleeping purposively Sleeping  
Television / radio activity Watching television or listening to the radio 
Other activity Activity related to beauty, spirituality, arts, sensory stimulation, walking, 
sports, smoking, etc.  
Not observable (for any reason) 
 
 
 2. Location of activity during observation minute 
     0 = inside the facility (communal area on / off the ward, own room, bathroom / toilet) 
     1 = outside the facility (not present inside the facility) 
 
 3. Presence of social interaction during observation minute 
     0 = no social interaction, attempted interaction without response 
     1 = yes, social interaction with one or more persons  
 
            If 0 (no social interaction), the presence of one-way social interaction (defined as resident’s attempt to 
            have social interaction without getting a response) was recorded     
         0 = no, there was social interaction with one or more persons 
         1 = yes, there was one-way interaction 
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Mood 
Mood was observed using a 7-point rating scale, ranging from 1 = great signs of nega-
tive mood to 7 = very high positive mood. A neutral scoring option (4) is scored in situa-
tions in which PwD’s mood is not clearly positive or negative, e.g. when they are gazing.  
Activities and social interaction 
To determine engagement in activity, the observers recorded the type of activity (e.g. 
household activity, musical activity) first and the level of engagement afterwards (yes or 
no). Engagement recorded as ‘yes’ included both active engagement (real participation 
in the activity, for example doing household chores) and passive engagement (having a 
clear focus on the activity without active participation, for example watching someone 
else doing household chores. The location of the resident during the activity was rec-
orded as inside or outside. Social interaction was recorded as yes or no. As a subcatego-
ry of ‘no interaction’, it was recorded when a resident attempted to socially interact 
with someone but received no response (i.e. one-way interaction) (yes versus no). 
Background Characteristics 
Cognitive status was assessed using the Standardized Mini-Mental State Examination (S-
MMSE).30 The total score of the S-MMSE ranges from 0 to 30, with higher scores indi-
cating less cognitive impairment. Furthermore, demographic data including age, gender, 
and the number of months that residents lived in the facility were collected.  
Procedures 
All data were collected within a period of three weeks in each long-term care setting. 
Two researchers and one research assistant collected these data. Using the MEDLO-
tool, all individual PwD were observed on seven days: two weekday mornings (07:00-
11:30), two weekday afternoons (11:30-16:00), two weekday evenings (16:00-20:30) 
and one Saturday afternoon (11:30-16:00). There was a half-hour break in each 4.5 
hour observation block. A randomized observation schedule ensured that every partici-
pant (with a maximum of eight per ward) was observed for one minute during every 20 
minute period. After observing a resident for one minute, the observer recorded resi-
dents’ individual scores on mood, activity engagement, activity location, and social 
interaction (see also Box 1). In total, 12 (observation minutes per day) * 7 (observation 
days) = 84 momentary assessments were recorded per resident.  
PwD’s background characteristics were provided by certified nursing assistants (age, 
gender, months living in facility) and PwD themselves (S-MMSE). 
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Statistical Analyses 
First, descriptive analyses were conducted. Mean mood scores during activities and 
social interactions were calculated. Second, three groups of observations were con-
structed based on mood scores: observations in which PwD had 1) a negative mood 
(mood scores ranging from 1-3); 2) a neutral mood (mood score of 4); and 3) a positive 
mood (mood scores ranging from 5-7). After this, we calculated how often activity en-
gagement, activity location, and social interaction occurred with a low, neutral, or posi-
tive mood.  
 Second, a random-effects regression analysis (random intercept) was conducted to 
assess the association between the continuous variable mood (dependent variable) and 
activity engagement, activity location, and social interaction (independent variables). In 
this hierarchical model, the repeated measurements (level one) were nested in partici-
pants (level two). Descriptive analyses indicated that engagement in any kind of activity 
was beneficial for PwD’s mood, and therefore the variable ‘engagement in activity’ was 
included rather than variables on engagement in types of activities separately (e.g. 
engagement in musical activities). This increased the stability of the model. One-way 
social interaction (resident’s attempt for social interaction without receiving a response) 
was excluded for this regression analyses because of its low prevalence. Furthermore, 
we controlled for the effects of gender, cognition, and type of long-term care facility. All 
independent variables were entered in the model simultaneously.  
Because some participants had missing observations on both dependent and inde-
pendent variables, a multiple imputation technique31 was used to complete the dataset 
for the regression analysis. The main reasons for missing data were unavailability of 
participants due to for example care activities or appointments with (para)medical per-
sonnel, which makes the missing at random assumption plausible. Missing values were 
imputed using the participant’s mood score, scores on other observed variables, back-
ground variables such as gender and cognition and variables that were associated with 
the reasons for missing data (e.g. there were frequently missing observations during 
care activities). Missing data were imputed using the MICE package32 in R version 3.2.1 
and analysed and pooled in SPSS version 20. In this publication, the pooled result de-
rived from five imputations is reported.  
Ethics 
The study protocol was reviewed by the medical ethics committee of the Maastricht 
University Medical Center. They declared on 24 January 2014 that the study was non-
invasive for people with dementia according to the Medical Research Involving Human 
Subjects Act.33 Legal representatives of PwD provided written informed consent. PwD 
were asked to assent to participation, where ‘assent’ was defined as agreeing to partici-
pate without having a full understanding of the study and what it would involve.34  
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RESULTS 
Sample Characteristics  
The legal representatives of 115 of 158 potential participants (73%) agreed to participa-
tion in the study. In total, 9,660 observations were conducted (115 participants * 84 
observations per participant). Table 1 provides the sample characteristics of the partici-
pants. 
 
Table 1. Sample characteristics 
 Total 
n=115 
Age, mean (SD) 83.8 (7.8) 
Gender (female), % 75 
Marital status (widowed), % 66 
Months living in facility, mean (SD) 29.5 (22.7) 
S-MMSE, mean (SD) 8.5 (6.9) 
SD = standard deviation 
Mood 
A negative, neutral, or positive mood was recorded during 2%, 25%, and 73% of the 
observations, respectively. PwD’s mean mood score was 4.8 (SD: 0.6), indicating an 
overall positive mood.  
Activities and Social Interaction 
Table 2 provides an overview of the percentage of observations PwD spent on activity 
engagement, where this activity took place, and social interaction.  
 PwD were engaged (actively and passively) in some kind of activity during 73% of the 
observations, whereas they were disengaged during 27% of the observations. Engage-
ment in communication and eating or drinking occurred most frequently (20% and 19 
%, respectively). Furthermore, people were engaged during sitting or lying – meaning 
that they were awake and actively looking around without doing a specific activity – 
during 14% of the observations. Most activities took place inside the facility (92%). 
 PwD had social interaction (verbal or non-verbal) during 33.5% of the observations. 
As a subcategory of ‘no interaction’, PwD’s attempt for social interaction without get-
ting any response was observed during slightly more than 1% of the observations. Fur-
ther analyses showed that this happened at least once to 49 (of the 115) individual 
PwD. 
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Table 2. Activities and social interaction: frequency and associated mood score 
 Frequency Mean mood score (SD) 
Engagement in any activity (%) All activities together 73.1 5.0 (0.5)  
Engagement in activity related to… (%) Care 7.3 4.8 (0.7) 
Communication / social 19.7 5.0 (0.6) 
Eating / drinking 19.1 5.0 (0.3) 
Household 8.4  5.0 (0.3) 
Intellect 6.5  5.1 (0.3) 
Music 3.2  5.2 (0.5) 
Nature / outdoor 1.2 5.2 (0.5) 
Outing / shopping 3.6 5.5 (0.6) 
Purposeless behaviour NA* NA* 
Sleeping NA † NA † 
Sitting / lying 13.6  4.9 (0.4) 
Television / radio 7.6  5.0 (0.3) 
 Other 9.8 4.9 (0.7) 
 Not observable NA † NA † 
No engagement in any activity (%) All activities together 26.9 4.2 (0.4) 
Location of activity (%) Outside 7.6  5.1 (0.4) 
Inside 92.4 4.7 (0.6) 
Social interaction (%) Yes 33.5 5.0 (0.6) 
No 66.5 4.6 (0.5) 
One-way interaction 1.3  4.4 (1.0) 
SD = standard deviation 
*NA = not applicable: no engagement assessment; †NA = not applicable: engagement in sleeping did not occur 
Association between Mood, Activities, and Social Interaction 
Descriptive Analyses 
The mean mood scores during activity engagement, when PwD were inside or outside 
and during social interaction are shown in Table 2. In addition, Table 3 provides per-
centages of how activity engagement, activity location, and social interaction were 
accompanied by negative, neutral, or positive mood. 
When PwD were engaged in an activity they had a mean mood score of 5.0. During 
96% of the observations they had positive mood scores. On the other hand, PwD had 
mostly neutral mood scores (83%) when they were disengaged (mean mood: 4.2). 
Highest mood scores were recorded when PwD were engaged in an outing or shopping 
activity (mean mood: 5.5), musical activity (mean mood 5.2), and (outdoor) activity 
related to nature (mean mood: 5.2). When activities were performed outside (mean 
mood: 5.1), PwD mainly had positive mood scores (95%). When activities were per-
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formed inside, PwD had positive mood scores during 72% of the observations (mean 
mood 4.7). 
During social interactions – either verbal or non-verbal – PwD displayed signs of a 
positive mood (mean mood: 5.0) during 94% of the observations. When PwD had no 
social interaction (mean mood: 4.6), their mood was positive during 63% of the obser-
vations. PwD’s mood was more negative when they attempted to have social interac-
tion but received no response (mean mood: 4.4): 26% of the PwD showed signs of nega-
tive mood and 12% had a neutral mood during these attempts for interaction.  
 
Table 3. Activities and social interaction divided by mood scores  
 Mood  
Negative  
(score 1-3) 
Neutral  
(score 4) 
Positive 
(score 5-7) 
Engagement in any activity (%) All activities together 2.2 1.8 96.0 
Engagement in activity related to… (%) Care 5.7 2.6 91.8 
Communication/social 3.5 1.5 95.0 
Eating / drinking 1.3 1.2 97.5 
Household 0.4 1.6 98.0 
Intellect 0.2 0.9 98.8 
Music 0 0 100.0 
Nature / outdoor 1.6 0.0 98.4 
Outing / shopping 0.0 0.0 100.0 
Purposeless behaviour NA* NA* NA* 
Sleeping NA † NA † NA † 
Sitting / lying 3.4 3.3 93.4 
Television / radio 1.0 2.2 96.8 
Other 6.6 2.7 90.7 
 Not observable NA* NA* NA* 
No engagement in any activity (%) All activities together 1.0 82.6 16.3 
Location of activity (%) Outside 0.2 4.4 95.4 
Inside 2.3 26.0 71.7 
Social interaction (%) Yes 3.7 1.9 94.4 
No 1.5 35.4 63.0 
One-way interaction 25.5 11.7 62.8 
*NA = not applicable: no engagement assessment; †NA = not applicable: engagement in sleeping did not occur 
Regression Analyses 
The result of the random-effects regression analysis (adjusted for gender, cognition, 
and type of long-term care facility) is presented in Table 4. In line with the descriptive 
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analyses, these analyses revealed that a higher (positive) mood was associated with 
engagement in activities, being outside during activities, and having social interaction.  
 
Table 4. Factors associated with mood: regression analysis (adjusted for gender, cognition, and type of long-
term care facility) 
 Estimate Standard error 95% confidence interval p value 
Lower Upper 
Engagement in activity .712 .015 .741 .742 <.001 
Location of activity .126 .027 .070 .181 <.001 
Social interaction .118 .014 .090 .147 <.001 
DISCUSSION  
This is the first study to: 1) directly investigate variations in mood levels in relation to 
variations other variables using momentary assessments; 2) focus specifically on varia-
tions in activity engagement, activity location and social interaction as potential predic-
tors of mood; 3) focus on positive mood outcomes; and 4) study the relationship be-
tween mood and PwD’s attempt for interaction without getting a response. We found 
that PwD’s mood was associated with engagement in activities, doing activities outside, 
and having social interaction. The type of activity was less important for mood than the 
fact that PwD were engaged in an activity. Furthermore, we found that PwD’s mood 
was negative when they attempted to have social interaction but received no response.  
The mood assessments in the current study indicate that PwD who live in a long-
term care facility feel content and present small signs of well-being most of the time. 
This result is consistent with other studies that found that PwD who live in long-term 
care facilities express positive emotions approximately eight to thirteen times more 
frequently than negative emotions.14, 35  
Although the current study demonstrated that more activity engagement and social 
interaction are related to a positive mood, the best balance between activity/social 
engagement and disengagement is highly personal. Disengagement, which is likely to 
occur during for example resting, could be a self-chosen time to relax and therefore 
may be important for PwD as well. In addition, not every social interaction is by defini-
tion a positive experience due to misconceptions and misinterpretations that can oc-
cur.36 
Participants in the current study were engaged in an activity during 73% of the ob-
servations. This number is relatively high in comparison with other studies.37, 38 Howev-
er, definitions of ‘activity engagement’ differ among studies. For example, in the current 
study ‘activity engagement’ was a broad construct and also included residents who 
were passively engaged. For example, residents were rated as engaged when they fo-
cused clearly on others who did an activity, whereas other studies regarded this as 
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inactivity.37, 38 Our finding that activity engagement is associated with better mood is in 
line with other empirical studies.18, 26 Kitwood’s theory on psychological needs39 also 
shows that occupation – defined as engagement in the process of daily life in a way that 
is personally relevant – is a key psychological need. Our finding that there is not one 
single activity that improves PwD’s mood suggests that, in line with Kitwood’s emphasis 
on individualized activities, the type of activity that has a positive influence on PwD’s 
mood differs per person.  
The current study demonstrated that a higher frequency of social interaction is as-
sociated with better mood. In line with this result, Abbott et al. (2015) reported – next 
to the finding that PwD showed no affect during three quarters of all social interactions 
– that pleasure was the type of affect that was most frequently observed during social 
interactions.40 Almost half of all participants were not being responded to as they at-
tempted to interact with other people at least once during the observations. Although 
the percentage of these one- way interactions appears relatively low (1.3%), it should 
be regarded as clinically significant as it had a detrimental effect on PwD’s mood. Kit-
wood & Bredin (1992b) suggest that PwD’s attempt for social interaction is a positive 
thing and indicates the presence of agency, defined as ‘the ability to control life in a 
meaningful way, to make some mark upon others and the world’ is central to PwD’s 
well-being.41 However, institutional living holds a great potential for the loss agency, 
since people are bound to the structures and routines of an institution, with few space 
for individual habits and preferences.42 PwD’s struggle to interact and thus to maintain 
a sense of agency is not always recognized by nursing staff. They often have unspoken 
assumptions about PwD’s ´problematic´ behaviour and accordingly do not recognize 
agency.43 In addition, they label some PwD too quickly as a person who is unable to 
communicate. Ward et al. (2008) refer to this as ‘cognitive disablism’, and point out that 
failing to recognize PwD’s communication attempts denies them the right to a relation-
ship with the world they inhabit. Consequently, PwD’s mood may decrease and their 
behaviour remains misunderstood.44  
PwD were mostly inside the facility. However, although few activities took place out-
side, being outside was associated with a better mood than being inside. Outdoor areas 
offer PwD the opportunity to stimulate their senses and to engage in a variety of activi-
ties that may remind of their previous home life, for example gardening, walking, and 
relaxation.45, 46 In addition, qualitative literature shows that PwD, relatives and nursing 
staff value having an accessible, attractive, and safe outside space in long-term care 
facilities.47, 48 A recent systematic literature review showed mixed results regarding the 
association between PwD’s emotions and outdoor spaces such as gardens.48 However, 
they did find a clear association between decreased levels of agitation and garden use.  
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Limitations 
This study does have some limitations. First, no causal relationships could be estab-
lished because this study focused only on associations. As a result, we cannot state that 
activity engagement, being outside, and social interaction cause a positive mood. It 
could also be that PwD with a positive mood are more likely to participate in activities, 
to go outside, or to have social interaction. Second, 14 of the 18 wards that participated 
in this study were small-scale facilities. PwD in small-scale facilities may be, compared to 
those in large-scale facilities, relatively often engaged in (outside) activities and may 
have more social interaction. This could have influenced the association between mood, 
activities, and social interaction.  
Implications for practice 
As a variety of activities have the potential to be important for a positive mood, the 
results of this study call for a person-centred approach by offering activities based on 
PwD’s individual preferencese.g. 49 PwD and their family members can therefore be in-
volved in the development of individualized activity plans.49-51 As PwD with a lower 
cognition participate in fewer everyday activities,52 the inclusion of people with more 
advanced dementia should be promoted by activities adapted to individual possibilities. 
Furthermore, teaching nursing staff how to recognize PwD’s sense of agency and psy-
chological needs is a priority. Finally, nursing staff could encourage PwD to go outside, 
either alone or with company. A small-scale intervention study showed that recognizing 
resident’s autonomy and independence by unlocking the exit door decreases the num-
ber of agitated behaviours.53  
Implications for research 
Future studies on the association between mood and social interaction should focus on 
the quality and type of social interactions. Quality of interaction ratings can be made 
with the personal enhancers and personal detractions in Dementia Care Mapping.54 
Such a level of detail will provide a more sensitive picture of what happens during the 
daily lives of PwD and why some interactions are associated with a negative mood. For 
example, Ward et al. (2008) described that one of the most frequently heard carer’s 
instruction during daily life was that PwD should ‘sit down’,44 which has probably not 
the highest potential for a positive mood. Furthermore, more high-quality studies, pref-
erably randomized intervention studies, are needed to assess in what way being out-
doors and access to the outdoor area influence mood and which specific activities in the 
outside environment have the highest potential for positive mood.  
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The main objectives of this dissertation were 1) to gain insight into quality of life (QoL) 
of people with dementia (PwD) receiving long-term care at home and in long-term care 
facilities; and 2) to investigate which factors are associated with QoL of PwD who re-
ceive long-term care at home and in long-term care facilities. To meet the objectives, 
different studies employing various research methods were conducted. First, a system-
atic literature review was performed. Second, observational data about QoL and quality 
of care (QoC) for 2014 PwD from eight European countries was collected. Third, a total 
of 9,660 momentary observations were assessed to obtain more in-depth information 
about QoL and everyday life of PwD.  
In this chapter, the main findings of the research presented in this dissertation are 
discussed and a reflection on some methodological and theoretical issues is provided. 
Based on the conclusions that can be drawn from this dissertation, future directions are 
presented. 
MAIN FINDINGS  
PwD who receive long-term care can have a satisfactory QoL. In this dissertation, both 
PwD themselves and their (in)formal caregivers evaluated a variety of QoL domains 
positively. We found no indications that the transition from living at home to living in a 
long-term care facility has a negative impact on QoL. In addition, QoL did not necessarily 
decrease in the months following admission. Once living in a long-term care facility, 
PwD had various opportunities to maintain a good QoL. PwD spent most of their day 
engaged in activities and had social interactions regularly. However, country- and indi-
vidual differences were detected. Overall, QoL was higher in northern and western 
countries of Europe (like Sweden and England) than in eastern and southern European 
countries (like Estonia and Spain). In addition, some PwD spent their day more actively 
with more engagement in activities and social interactions than others.  
 In this dissertation, mood was consistently associated with PwD’s QoL. A negative 
mood and more specifically depressive symptoms were associated with a lower QoL, 
and a positive mood was associated with higher QoL. Furthermore, a positive mood was 
associated with having social interaction, engagement in activities, and doing these 
activities outside. We did not detect specific activities that were more important for 
QoL or mood than other activities. Finally, there was little evidence for the association 
between QoL and QoC indicators. 
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METHODOLOGICAL CONSIDERATIONS 
This section addresses considerations regarding the methodological strengths and limi-
tations of the studies presented in this dissertation. First, the design and the study pop-
ulation are discussed. Furthermore, issues related to QoL measurement are addressed.  
Study design  
As the main goal of this dissertation was to explore QoL of PwD, different studies em-
ploying three observational methods were used to study QoL: 1) a systematic literature 
review of observational studies; 2) an observational study using standardized question-
naires; and 3) an observational study using momentary assessments. Observational 
research is strong in realism, as it reflects real situations without artificial interventions.1 
A strength of using different methodologies to investigate one aspect is that it provides 
an elaborated understanding and a richer insight than single observational studies.2 
Using a systematic literature review and questionnaires, data about a large number of 
PwD could be collected. With momentary assessments, we could study more in-depth 
which aspects of daily life are important for QoL.  
 Because all the observational studies were descriptive, it was difficult to infer causal 
relationships.1 Therefore it is difficult to state whether QoL correlates cause a positive 
or negative QoL or whether they are a result of a certain QoL level. For example, it is 
unknown whether a positive mood or social interaction cause a good QoL, or are a re-
sult of a good QoL. On the other hand, the association between mood and QoL was 
established in different populations and with different study designs, which therefore 
lends support for a causal relationship.3 It seems plausible that depressive symptoms 
cause a lower QoL and a decrease in depressive symptoms will improve QoL.  
Study population  
Two data collections used in this dissertation included specific groups of PwD. Careful 
interpretation of these samples is necessary as they have implications for external valid-
ity. First, only European PwD who were at the so-called ‘margins of care’ were included. 
This means that in the home care setting, only PwD who were at risk for admission to a 
long-term care facility within six months were included. In the long-term care facility 
setting, only PwD who were recently admitted to a long-term care facility – i.e. at least 
one month but no longer than three months – were included. Life of PwD at ‘the mar-
gins of care’ is often more turbulent than the lives of other PwD. It is repeatedly associ-
ated with high caregiver burden,4 increased social isolation,5 and involves challenges 
concerning PwD’s loss of home and changes in own standards of living.6 Considering all 
the changes PwD go through during this period, factors that are associated with PwD’s 
QoL are likely to be shifting as well.  
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Second, 14 of the 18 wards (78%) in the Dutch momentary assessment-study were 
small-scale. In addition, five of these small-scale arrangements (28% of total) were lo-
cated on green care farms. For Dutch standards, these percentages are high. In 2010 a 
quarter of the Dutch long-term care facilities for PwD was small-scale7. In addition, there 
are scarcely any green care farms that provide long-term institutional care.8 QoL and 
factors associated with QoL of PwD living in small-scale facilities – especially those in the 
green care farms – could be different from those living in traditional large-scale nursing 
homes. It could be true that PwD living in a green care farm environment have more 
opportunities to maintain a positive mood during the day than PwD living in other envi-
ronments. For example, a study in day care farms showed that PwD participated in 
more activities and different activities than those in regular day care facilities.9 On the 
other hand, the various facility types and especially the inclusion of green care farms 
enabled us to investigate the association between a wide range of activities and QoL.  
QoL measurement 
Three methods were used to gain insight into PwD’s QoL. First, using the quality of life – 
Alzheimer’s Disease questionnaire (QoL-AD),10, 11 PwD were asked how they perceived 
their QoL. Second, proxies (formal and informal caregivers) were also asked to fill out 
the QoL-AD questionnaire. Third, PwD were observed during their daily life and using 
the Maastricht Electronic Daily Life Observation-tool (MEDLO-tool),12 information about 
their QoL was collected.  
A European consensus study identified the QoL-AD as the measure of choice for 
evaluating QoL in dementia.13 However, some issues with respect to QoL measurement 
using a questionnaire should be acknowledged. Recall bias is an issue, especially for self-
reported QoL. Reduced cognitive functioning impedes PwD’s ability to comprehend 
their whole life and to communicate their feelings. As a result, self-ratings of QoL are 
more likely a reflection of PwD’s well-being ‘in the moment’ than a comprehensive 
weighing of various broad QoL domains. This recall bias is less applicable for proxy re-
ports. However, as the QoL domains are very broad, it is questionable to what extent 
proxy-reports reflect PwD’s well-being during daily life. For instance, a bad financial 
situation could result in a lower QoL-AD score, despite the fact that it is questionable 
whether a person with dementia really experiences a lower well-being in his/her daily 
life due to financial constraints. Besides the discussion related to what is actually meas-
ured with QoL questionnaires (including the QoL-AD), it is important to mention that 
the distinction between what constitutes QoL and which factors influence QoL is 
blurred.14 Consequently, some factors have been identified as influential on QoL where-
as they are also part of the QoL construct. For example, this dissertation assessed the 
association between social interactions and QoL, whereas social relationships are also 
part of the QoL-AD questionnaire. This increases the risk of detecting an association due 
to overlap between the constructs.  
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Using the MEDLO-tool, detailed and frequent observations enabled the assessment 
of real situations and PwD’s well-being ‘in the moment’, which therefore reduces the 
risk of measurement bias which has been addressed in the former paragraph. However, 
it should be acknowledged that the results of the QoL-AD and the MEDLO-tool are not 
entirely comparable as they have different theoretical backgrounds. Although the MED-
LO-tool was initially developed to picture PwD’s daily life and not their quality of life, it 
contains various domains that are important for PwD’s QoL. Especially ‘positive out-
comes’ such as activities and their social interactions are increasingly considered to be 
important for PwD’s QoL.15  
THEORETICAL CONSIDERATIONS 
This section reflects on the results of this dissertation. First, a reflection on QoL of PwD 
is provided. Second, the association between QoL and mood will be discussed more 
thoroughly. Third, the association between QoL and QoC will be addressed. 
Quality of life and dementia  
This dissertation provided more insight into QoL of PwD receiving long-term care. The 
results showed that the presence or the progression of dementia does not inevitably 
result in a low QoL. QoL of the majority of PwD did not change over time but remained 
stable. Furthermore, admission to a long-term care facility itself did not by definition 
have a detrimental effect on QoL. On average, QoL of PwD who lived at home was com-
parable to QoL of those who were recently admitted to a long-term care facility. These 
findings confirm a concept known as the disability paradox,16 which states that people 
with chronic conditions may report a good QoL because they are able to adjust to their 
personal circumstances. What matters in life can change and priorities may become 
different as the dementia progresses.  
 Although PwD are able to adapt to various circumstances, the effect of admission to 
a long-term care facility on QoL differs per person. On the one hand, this dissertation 
found that QoL for a quarter of the PwD decreases in the period after admission. This 
could for example be related to the fact that admission involves various losses and 
changes in one’s own standards of living.6 On the other hand, this dissertation showed 
that QoL for the majority of PwD (75%) remained stable or even improved in the period 
after admission to a long-term care facility. Professional nursing staff may be better able 
to detect and treat depressive symptoms than informal caregivers at home, which will 
positively influence PwD’s QoL. Furthermore, admitted PwD can perhaps seize more 
opportunities to engage in more social activities than before admission, which is also 
important for their QoL.  
CHAPTER 8 
138 
Hence, a careful consideration of which physical and social environment best suits 
an individual is essential for QoL. To gain more insight into this, an increased under-
standing of the optimal ‘person-environment fit’17, 18 should be achieved. This entails 
identifying the environment in which the PwD’s needs, abilities and preferences best 
match with the environmental opportunities. In addition, besides the fact that PwD 
have to adapt to changing demands of their environment (which is possible to a large 
extent), the environment should also be modifiable to accommodate PwD’s needs, 
abilities and preferences.18 For example, whereas the environment should provide a 
high level of care for largely dependent people, the environment should appeal more to 
the retained capacities of others. Because personal characteristics determine the envi-
ronment in which people have an optimal person-environment fit, the weighing of 
needs, abilities, preferences and living environment should be done on an individual 
level. 
Mood 
Mood was found to be the most consistent factor associated with QoL. This is plausible 
because PwD are likely to evaluate various QoL domains positively if they have a posi-
tive mood. For example, PwD with an overall positive mood probably have a more ex-
tensive network and may assess their overall QoL more positively than those with de-
pressive symptoms. Similarly, if PwD have depressive symptoms, they may be more 
inclined to negatively evaluate several QoL domains related to physical health or social 
support.19 
In this dissertation, mood was considered as both a factor that constitutes QoL (be-
cause it was part of the QoL-AD) and a factor associated with QoL (because the associa-
tion between mood and the QoL-AD was assessed). Although the fact that mood was 
part of the QoL-AD might imply that the association between mood and QoL is obvious, 
two findings show that QoL is a broader construct than just mood. First, we re-analyzed 
all the regression analyses from this dissertation in which the association between QoL 
and a variable on mood/depressive symptoms was significant (Chapters 3, 4 and 5). In 
these additional analyses, the domain ‘mood’ was removed from the QoL-AD scale. This 
enabled the assessment of the association between the QoL-AD without mood and a 
variable on mood/depressive symptoms. The results reveal that the association be-
tween the QoL-AD and mood/depressive symptoms was not dependent on the mood 
item in the QoL-AD scale, as the significance levels of the new analyses were similar to 
those in the original analyses. Second, PwD who lived at home at risk for admission had 
more depressive symptoms than those who were recently admitted. However, we 
found no differences in QoL between these two groups, indicating that more depressive 
symptoms were not inevitably associated with a lower QoL and that other factors also 
play a role in QoL assessment. 
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This dissertation expanded further on aspects that have the potential to affect 
PwD’s mood. We did not detect that engagement in some specific activities was more 
important than engagement in activities in general. The fact that PwD are engaged in 
activities appears more important for mood than the specific activity or cluster of activi-
ties that is carried out. Indeed, especially a lack of occupation had a negative influence 
on PwD’s mood. An important explanation for this finding is that PwD can literally have 
the feeling that they ‘die of boredom’.20 Therefore, ‘having something to do’ may be 
even more important than a specific type of activity. In addition, an important explana-
tion for not finding specific activities that are important for all PwD, is that activity pref-
erences are highly personal. Therefore, activities should be individualized according to 
PwD’s preferences.  
Quality of life and quality of care 
This dissertation did not detect a clear association between PwD’s QoL (as measured 
with the QoL-AD) and traditional QoC indicators (e.g. psychotropic drug use, weight 
loss, physical restraint use). This result questions whether caregiving does not influence 
QoL at all or whether only the QoC indicators used for this dissertation were not im-
portant for QoL. 
Although the QoC indicators that were used in this dissertation are well-established 
and provide important information about physical aspects of caregiving, QoC comprises 
more than these aspects of physical care. Interpersonal aspects of caregiving are identi-
fied as essential aspects of QoC.21, 22 Indeed, PwD regard person-centeredness, sociable 
relationships and kindness of care personnel as even more important than practical 
care tasks that ‘have to be done’.22 Considering the importance PwD attach to interper-
sonal aspects of caregiving, their QoL may be more dependent on good interpersonal 
care than on good physical care. Besides studying QoL in relation to the traditional QoC 
indicators, this dissertation also investigated the association between QoL (and mood, 
which is an important indicator for QoL) and interpersonal aspects of care. Using mo-
mentary assessments, interpersonal caregiving such as social interactions and activities 
(which are often initiated by care staff) were associated with a good QoL / positive 
mood. These results confirm that QoL is associated with interpersonal aspects of care, 
which were not measured by the traditional QoC indicators such as psychotropic drug 
use and weight loss.  
In conclusion, it could be argued that the interpersonal aspects of caregiving are 
more important for PwD’s QoL than the traditional QoC indicators. Increasing the quali-
ty of interpersonal care will likely enhance PwD’s QoL. Doing this is essential, as QoL 
should be considered the ultimate goal of good dementia care. 
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FUTURE DIRECTIONS 
Practice 
The results of this dissertation have several implications for future practice. 
First, future dementia care should increasingly focus on contributing to a positive 
mood of PwD, as this is associated with a good QoL. Currently, most attention is paid to 
the reduction of depressive symptoms. This is reflected by the high percentages of 
antidepressant drug use in long-term care facilities.23 Nursing staff should be able to 
investigate what the individual reasons for depressive symptoms are, and should act 
upon these reasons. Introducing a depression guideline and training nursing staff in 
applying this guideline24 may contribute to a better QoL. Besides focusing on reducing 
depressive symptoms, contributing to a positive mood should receive more attention. 
To contribute to a positive mood, care workers should identify PwD’s individual (activi-
ty) preferences and – especially for PwD in a more advanced stage of dementia – sense 
of agency. Therefore, training for nursing staff should pay increasing attention to per-
son-centered caregiving. 
Second, employing higher educated nursing staff may also contribute to PwD’s QoL. 
The advanced expertise of higher educated nursing staff should be used to identify 
what type of care is needed beyond the daily care routines. For example, they should be 
able to continuously critically consider the best ways to make connections with PwD 
and to organize their daily life in an optimal way. This is especially important in more 
complex situations, for example for PwD who do not easily communicate their needs 
and preferences anymore. Long-term care organizations should be critical about how to 
allocate their higher educated nursing staff, as their presence in an organization does 
not automatically lead to a better QoC.25 PwD might best benefit from their expertise if 
they spend their time (at least partially) on ‘hands-on’ day-to-day care. 
Third, to determine the living environment in which a person with dementia has the 
best QoL, needs, abilities, preferences and the features of potential living environments 
should be critically weighed against each other. An optimal balance between personal 
considerations and environmental features is also referred to as an optimal person-
environment fit. Since January 1, 2015, PwD and their next of kin have the right to re-
ceive support from an independent client supporter (in Dutch: cliëntondersteuner).26 
The client supporter, PwD and their next of kin should discuss together which living 
environment would best contribute to an individual’s QoL. Traditional considerations 
such as a facility nearby or a place available soon remain important. In addition, infor-
mation about other characteristics related to QoC and the care environment (e.g. the 
number of hours of care per person with dementia, tasteful meals, and the outside 
environment)27, 28 is available. To achieve an optimal person-environment fit, such in-
formation should be increasingly considered as well. 
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Research  
The results from this study point to several recommendations for future research.  
 First, future studies that include QoL as a primary outcome measure should not only 
use QoL questionnaires, but should increasingly focus on what happens with PwD’s 
well-being in the short term. Real life observations can be used to acquire more insight 
into this ‘here-and-now world’. The MEDLO-tool12 is a suitable instrument to perform 
such observations, and could be adapted and tailored to answer specific research ques-
tions. This might prevent studies from not finding an effect on QoL (as measured with a 
questionnaire), although qualitative process evaluations have suggested otherwise.  
 Second, further research with respect to the definition and more specifically the 
measurement of QoC is required. An optimal QoL of PwD should be the starting point 
for the operationalization of good QoC. Wide consensus between PwD (and their next 
of kin), care staff, and policy makers is essential. This would decrease the current fric-
tion between the more traditional QoC indicators that have to be measured according 
to fixed rules and regulations, and the interpersonal aspects of caregiving that are often 
considered important according to PwD and caregivers. Based on an extended opera-
tionalization of QoC, the MEDLO-tool could be developed further to capture all relevant 
aspects. In this way, the MEDLO-tool could be used as a QoC instrument.  
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SUMMARY  
 
This dissertation provides insight into the quality of life (QoL) of people with dementia 
(PwD) who receive long-term care at home and in long-term care facilities. In addition, 
this dissertation shows which factors are associated with QoL of PwD receiving long-
term care at home and in long-term care facilities. Investigating associations with QoL is 
essential as it provides information about how to improve QoL. Several studies employ-
ing various research methods were conducted. First, a systematic literature review was 
performed (Chapter 2). Second, observational data about QoL and quality of care (QoC) 
of 2014 PwD from eight European countries were collected (Chapter 3 and 4). Third, a 
total of 9,660 ecological momentary assessments were performed in the Netherlands to 
obtain more in-depth information about QoL and everyday life of PwD (Chapter 5, 6 and 
7). The present chapter summarizes all the studies described in this dissertation.  
 
Chapter 1 contains a general introduction to this dissertation, addressing long-term 
care, dementia, and QoL. Furthermore, the aims and outline of this dissertation are 
specified and the data collection methods are described.  
A systematic literature review (Chapter 2) identified only a few high quality studies 
investigating the association with (change in) QoL of PwD living in long-term care facili-
ties. The results of this review suggested that depressive symptoms are associated with 
a low self-reported QoL. A low proxy-reported QoL appears to be associated with be-
havioral disturbances, especially agitation. As PwD rated their QoL differently than prox-
ies such as caregivers, the perspective of QoL measurement influenced QoL associa-
tions.  
An international cross-sectional survey (Chapter 3) was conducted to obtain infor-
mation about QoL and QoC indicators. The survey was conducted in eight European 
countries (England, Estonia, Finland, France, Germany, the Netherlands, Spain, and 
Sweden) with PwD in one of two types of living arrangements (home or long-term care 
facility). Results showed that QoL of PwD is often rated highest in Sweden and England 
and lowest in Estonia and Spain. No differences in QoL were detected between the 
living arrangements. For the QoC indicators, no consistent patterns of certain countries 
or living arrangements scoring better or worse were detected. Furthermore, associa-
tions between QoL and QoC indicators were assessed and the presence of depressive 
symptoms was most consistently associated with lower QoL.  
An international longitudinal survey with a follow-up period of three months (Chap-
ter 4) investigated the factors associated with changes in QoL of PwD recently admitted 
to a long-term care facility. Again, PwD living in one of the eight participating European 
countries were included. On an individual level, three groups were identified in which 
PwD’s QoL: 1) decreased (quarter of the sample); 2) stayed the same (half of the sam-
ple); and 3) increased (quarter of the sample). A decrease in self-reported QoL was 
associated with better cognitive ability. A decrease in proxy-reported QoL was associat-
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ed with greater dependency in activities of daily living (ADL) at baseline, more depres-
sive symptoms at baseline, an increased ADL dependency between baseline and follow-
up, and an increase in depressive symptoms between baseline and follow-up.  
Chapter 5 reports on the development, reliability and feasibility of the Maastricht 
Electronic Daily Life Observational-tool (MEDLO-tool). This observational instrument 
assists in obtaining in-depth information about the daily lives of PwD through ecological 
momentary assessments. Using the MEDLO-tool, the following domains can be as-
sessed: 1) activities; 2) physical environment; 3) social environment; and 4) emotional 
well-being. Initial results showed that the MEDLO-tool is reliable, feasible, and can ef-
fectively provide detailed insight into the daily lives of PwD who live in long-term care 
facilities.  
An observational study using momentary assessments (Chapter 6) investigated rela-
tionships between aspects of daily life and proxy-reported QoL of PwD living in long-
term care facilities for longer periods of time. People with dementia living in the Neth-
erlands were included in this study. Results revealed that a high QoL is associated with 
frequent social interaction and a positive mood. The association between QoL and ac-
tive, expressive, and social activities remained unclear.  
Mood, an important indicator of QoL, was used as the primary outcome measure of 
the final observational study using momentary assessments (Chapter 7). This study 
identified the degree of association between mood, activities, and social interactions 
during everyday life of PwD living in long-term care facilities for longer periods of time. 
Results showed that a positive mood is associated with engagement in activities, doing 
activities outside and social interaction. The type of activity seemed less important than 
a specific activity itself.  
Chapter 8 presents the main findings and implications of the studies presented in 
this dissertation. In addition, methodological considerations of the study design, study 
population, and QoL and theoretical considerations of quality of life and dementia, the 
influence of mood on quality of life, and the association between QoL and QoC are 
addressed. Finally, future directions for care practice and research are provided. 
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Dit proefschrift geeft inzicht in de kwaliteit van leven van mensen met dementie die 
thuis of in een zorginstelling langdurige zorg ontvangen. Daarnaast laat dit proefschrift 
zien welke factoren geassocieerd zijn met kwaliteit van leven van mensen met dementie 
die langdurige zorg ontvangen. Het onderzoeken van deze associaties is van belang 
omdat dit inzicht geeft in mogelijkheden voor het verbeteren van kwaliteit van leven. 
Verschillende studies met diverse onderzoeksmethodieken zijn opgezet om dit te kun-
nen onderzoeken. Ten eerste is er een systematisch literatuuronderzoek uitgevoerd 
(Hoofdstuk 2). Ten tweede is er observationele data met betrekking tot kwaliteit van 
leven en kwaliteit van zorg-indicatoren verzameld over 2014 Europeanen met dementie 
uit acht verschillende Europese landen (Hoofdstuk 3 en 4). Ten derde zijn er in Neder-
land 9.660 korte, herhaalde observaties in de dagelijkse leefomgeving uitgevoerd om 
meer inzicht te krijgen in kwaliteit van leven en het dagelijks leven van mensen met 
dementie (Hoofdstuk 5, 6 en 7). Dit hoofdstuk vat alle studies die beschreven staan in 
dit proefschrift samen.  
 
Hoofdstuk 1 bevat een algemene introductie. Langdurige zorg, dementie en kwaliteit 
van leven worden hierin toegelicht. Tevens beschrijft dit hoofdstuk zowel de doelstel-
lingen en opzet van dit proefschrift als de studies die hieraan ten grondslag liggen. 
 Een systematisch literatuuronderzoek (Hoofdstuk 2) identificeerde slechts enkele 
studies van hoge kwaliteit die associaties met (veranderingen in) kwaliteit van leven van 
mensen met dementie onderzocht hebben. De resultaten van dit literatuuronderzoek 
toonden een relatie tussen depressieve symptomen geassocieerd en een lage zelf-
gerapporteerde kwaliteit van leven aan. Een lage proxy-gerapporteerde kwaliteit van 
leven hing samen met gedragsproblemen, en agitatie in het bijzonder. Omdat mensen 
met dementie hun kwaliteit van leven anders beoordeelden dan proxies zoals zorgver-
leners, beïnvloedde het perspectief van de meting ook de associaties met kwaliteit van 
leven.  
 Een internationale cross-sectionele studie (Hoofdstuk 3) bood meer informatie over 
kwaliteit van leven en kwaliteit van zorg-indicatoren. Deze studie vond plaats in acht 
Europese landen (Duitsland, Engeland, Estland, Finland, Frankrijk, Nederland, Spanje en 
Zweden) en in twee typen woonomgevingen (thuis of verpleeghuis). Kwaliteit van leven 
werd het hoogst beoordeeld in Zweden en Engeland en het laagst in Estland en Spanje. 
Er werden geen verschillen in kwaliteit van leven geconstateerd tussen de twee typen 
woonomgevingen. Met betrekking tot de kwaliteit van zorg-indicatoren werd geen 
consistent patroon gevonden in die zin dat bepaalde landen of woonomgevingen beter 
scoorden dan andere. Ten slotte werd de kwaliteit van zorg-indicator ‘depressieve 
symptomen’ het meest consistent geassocieerd met een lage kwaliteit van leven.  
 Een internationale longitudinale studie met een vervolgmeting drie maanden later 
(Hoofdstuk 4) is gebruikt om te beoordelen welke factoren er geassocieerd zijn met 
 150 
kwaliteit van leven van mensen met dementie binnen drie maanden nadat zij zijn opge-
nomen in een zorginstelling. Opnieuw werden mensen met dementie uit de acht deel-
nemende landen geïncludeerd. Op individueel niveau werden drie groepen geïdentifi-
ceerd, namelijk mensen wier kwaliteit van leven 1) omlaag ging (kwart van de deelne-
mers); 2) gelijk bleef (helft van de deelnemers); en 3) omhoog ging (kwart van de deel-
nemers). In deze studie was achteruitgang in zelf-gerapporteerde kwaliteit van leven 
geassocieerd met betere cognitieve capaciteiten. Een achteruitgang in proxy-
gerapporteerde kwaliteit van leven was geassocieerd met een grote afhankelijkheid in 
algemene dagelijkse levensverrichtingen (ADL) bij de nulmeting, veel depressieve symp-
tomen bij de nulmeting, een vergrote afhankelijkheid in ADL tussen de nulmeting en de 
vervolgmeting, en een verergering van depressieve symptomen tussen de nulmeting en 
de vervolgmeting.  
 Hoofdstuk 5 beschrijft de ontwikkeling, betrouwbaarheid en praktische toepasbaar-
heid van de Maastricht Electronic Daily Life Observation-tool (MEDLO-tool). Dit observa-
tieinstrument maakt het mogelijk om met behulp van korte, herhaalde observaties in de 
dagelijkse leefomgeving diepgaande informatie te verkrijgen. Met behulp van de MED-
LO-tool worden de volgende domeinen in kaart gebracht: 1) activiteiten; 2) fysieke 
omgeving; 3) sociale omgeving; en 4) psychologisch welbevinden. De eerste bevindin-
gen gaven aan dat de MEDLO-tool een betrouwbaar en praktisch toepasbaar instru-
ment is om gedetailleerd inzicht te krijgen in het dagelijks leven van mensen met de-
mentie die langdurige zorg in een zorginstelling krijgen.  
 Een observationele studie die gebruik maakte van korte, herhaalde observaties in de 
dagelijkse leefomgeving (Hoofdstuk 6) onderzocht welke aspecten van het dagelijks 
leven zijn geassocieerd met proxy-gerapporteerde kwaliteit van leven van mensen met 
dementie die al voor langere periode in het verpleeghuis wonen. De deelnemers van 
deze studie woonden in Nederlandse verpleeghuizen. De resultaten van deze studie 
toonden een relatie tussen een hoge kwaliteit van leven en frequente sociale interactie 
en een positieve stemming aan. De associatie tussen kwaliteit van leven en betrokken-
heid bij actieve, expressieve, en sociale activiteiten bleef onduidelijk.  
 Stemming, een belangrijke indicator voor kwaliteit van leven, was gebruikt als pri-
maire uitkomstmaat voor de laatste observationele studie die gebruik maakte van kor-
te, herhaalde observaties in de dagelijkse leefomgeving (Hoofdstuk 7). Deze studie iden-
tificeerde de mate van relatie tussen stemming, activiteiten, en sociale interacties gedu-
rende het dagelijks leven van mensen met dementie die al voor langere periode in het 
verpleeghuis woonden. Een positieve stemming bleek geassocieerd met betrokkenheid 
bij activiteiten, het buitenshuis doen van deze activiteiten, en sociale interactie. Betrok-
kenheid bij een activiteit leek belangrijker dan het type activiteit zelf.  
 Hoofdstuk 8 bevat de belangrijkste bevindingen en implicaties van studies die gepre-
senteerd zijn in dit proefschrift. Tevens worden methodologische overwegingen met 
betrekking tot het design van de studie, de studiepopulatie, en het meten van kwaliteit 
van leven toegelicht. Ook komen theoretische overwegingen met betrekking tot kwali-
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teit van leven bij dementie, de invloed van stemming op kwaliteit van leven, en de rela-
tie tussen kwaliteit van leven en kwaliteit van zorg aan bod. Ten slotte worden aanbeve-
lingen gedaan voor zowel de praktijk als voor toekomstig onderzoek. 
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In this chapter, important findings of this dissertation and their societal value are ad-
dressed. Furthermore, future directions for quality of life- and quality of care assess-
ment are elaborated on. This chapter concludes with a description of activities for the 
dissemination of this dissertation’s findings.  
Quality of life and long-term care in the Netherlands 
This dissertation provides an enhanced understanding of the quality of life of people 
with dementia receiving long-term care. Quality of life and quality of care are irrevoca-
bly linked to each other, as a good quality of life is the ultimate goal of good care. Quali-
ty of life and quality of care in Dutch nursing homes received major attention recently. 
In 2014, Martin van Rijn, the Dutch State Secretary for Health, Welfare, and Sport 
launched the program ‘Dignity and Pride’ [‘Waardigheid en Trots’]. This program was 
written in response to concerns about the quality of nursing home care and aimed to 
improve the lives of and care provided to Dutch nursing home residents. This disserta-
tion actively responds to the often negative view society holds about the quality of life 
of people with dementia in long-term care. Although dementia and living in a care facili-
ty are characterized by loss and the capacity of people with dementia and their relatives 
to adapt to their situation is challenged, there remain possibilities to have a good life. 
This dissertation found that many people with dementia spend a large part of their day 
engaging in activities or social interactions. When compared with other European coun-
tries, Dutch people with dementia and their caregivers value the quality of life of the 
person with dementia comparably – and sometimes even better.  
 In addition to quality of life of nursing home residents, this dissertation focused on 
people with dementia who are living at home but at risk for imminent admission. It was 
found that these people’s quality of life is comparable to the quality of life of those 
living in a long-term care facility. However, as the Dutch government increasingly en-
courages people to ‘age in place’ or, in other words, to live at home for as long as possi-
ble, people with dementia who live at home will become increasingly dependent. Con-
sequently, it will become more challenging for them to live a good life at home. There-
fore, the quality of life of people with dementia who live at home should receive major 
attention and supporting social networks plays a key role in this. Informal caregivers are 
the ones who people with dementia primarily rely on, especially in the later stages of 
their dementia. These informal caregivers should not only have easy access to support 
from care professionals, but should also receive support from their own social networks 
and fellow informal caregivers.  
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Quality of life and quality of care: future directions 
Policy makers, caregivers, and researchers should remain focusing on quality of life and 
quality of care as there remains room for improvement. As a first step for improved 
quality of life and quality of care, this dissertation advocates for these concepts to be 
defined and assessed differently.  
 First, detailed insight into well-being in ‘the here and now’ is more valuable than 
quality of life assessments which use broad questionnaires alone. This is especially the 
case when evaluating well-being interventions that aim to improve situations in the 
here and now rather than on the long term. This is especially important because people 
with dementia often have a limited capacity to recall past events. In this dissertation, 
mood was used as an indicator for well-being, however further research is necessary to 
investigate whether this is enough or whether other aspects should also be taken into 
account. For example, it has repeatedly been suggested that engagement should be 
part of the well-being construct. 
 Second, when evaluating quality of care, interpersonal aspects of caregiving such as 
communication and respect should be taken into account. The social interactions that 
were assessed in this dissertation could be regarded as indicators for quality of care. 
However, it has not yet been investigated which interpersonal aspects of caregiving 
constitute ‘good’ quality of care and more research into this is necessary. The Maas-
tricht Electronic Daily Life Observation-tool (MEDLO-tool) used in this dissertation con-
tains a scale for assessing the quality of social interactions. However, this scale does not 
appear sensitive enough as there is little variation in the scores regarding the quality of 
social interactions. Consequently, it is very difficult to assess whether there is room for 
improvement in the communication between caregivers and people with dementia. It is 
important to investigate how these interpersonal aspects of caregiving could be as-
sessed more sensitively.  
 Once well-being and quality of (interpersonal) care are more clearly defined, the 
MEDLO-tool could function as a vehicle for nursing staff to assess which aspects of in-
terpersonal caregiving have a positive influence on the well-being of people with de-
mentia. This information will provide valuable information for quality of care improve-
ments. Nursing staff could use the MEDLO-tool to observe people with dementia and 
their interactions with other nursing staff. However, several steps should be taken be-
fore the MEDLO-tool can be used in this way. Primarily, it should be adapted to make it 
easier for nursing staff to use. In particular, the analyses of associations between levels 
of well-being and interpersonal caregiving may be challenging for nursing staff without 
an academic background. A tablet application which automatically provides insight into 
these relationships could be developed for this purpose. After the tool becomes easier 
to use, nursing staff members who perform observations should be able to communi-
cate the aspects of interpersonal caregiving which contribute to or harm the well-being 
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of nursing home residents with dementia. To do so, they should be trained to appropri-
ately communicate their findings to the nursing staff they observed.  
Dissemination 
To disseminate the results of this dissertation to nursing staff, policy makers, research-
ers, and other interested people, several steps will be taken. First, an accessible sum-
mary of the results will be distributed among all long-term care organizations who are 
member of the ‘Living Lab in Aging & Long-Term Care’ in the province of Limburg. The 
summary will be in the newsletter of this organization, and will also be available on their 
website (https://www.academischewerkplaatsouderenzorg.nl). Second, a summary of 
this dissertation will be available on other websites, such as the website of the Interna-
tionale Stichting Alzheimer Onderzoek (https://www.alzheimer.nl/) and the website of 
Alzheimer Nederland (http://www.alzheimer-nederland.nl). Third, the two large da-
tasets that underlie this dissertation will be available to colleagues and students. The 
existing datasets contain much information in underexplored areas. For example, there 
is unused data available about the quality of life of people with dementia who made the 
transition from home to nursing home and the use of physical restraints on people with 
dementia who live at home. In addition, the detailed descriptions of communication 
between people with dementia and formal caregivers could be used for further re-
search.  
  

DANKWOORD 
157 
DANKWOORD 
 
Eindelijk is het zo ver; mijn proefschrift is af! Dit proefschrift had ik niet kunnen schrij-
ven zonder de medewerking en hulp van velen. Daarom wil ik een aantal van hen in het 
bijzonder danken. 
 
Allereerst wil ik alle directe deelnemers aan het onderzoek bedanken: mensen met 
dementie, hun naasten, professionele zorgverleners en alle andere betrokkenen van 
deelnemende organisaties en woonvormen. Zonder jullie medewerking was dit proef-
schrift er nooit gekomen.  
 
Daarnaast wil ik mijn promotieteam bedanken. Zij hebben ervoor gezorgd dat ik met 
heel veel plezier aan mijn proefschrift heb kunnen werken. Onze discussies waren erg 
leerzaam en ik bewaar alleen maar goede herinneringen aan de congressen en bijeen-
komsten die we samen hebben bezocht. Sandra, niets is je teveel. Zelfs ’s nachts kreeg 
ik af en toe nog feedback toegestuurd. Jouw rust en adviezen hebben me enorm gehol-
pen om mijn proefschrift naar een hoger plan te tillen. Hilde, ook al ben je officieel geen 
lid van mijn begeleidingsteam; zo voelde het wel. En ook al wekt je bureau niet echt de 
indruk; jouw orde en structuur hebben mijn artikelen een stuk overzichtelijker gemaakt. 
Dirk, je gedetailleerde feedback heeft me geholpen om kritisch te blijven over alle de-
tails. Ook zorgde je ervoor dat ik oog bleef houden voor de vertaalslag van theorie naar 
beleid. Jan, jouw overstijgende vragen en opmerkingen hebben me echt geholpen een 
rode draad te vinden in mijn werk. Ik vond het ook heel inspirerend om te zien hoe je 
een nauw contact tussen wetenschap en praktijk bewerkstelligt. Bedankt! 
 
Graag wil ik de leden van de beoordelingscommissie, Prof. Frans Verhey, Prof. Sandra 
Beurskens, Prof. Rose-Marie Droës, Prof. Jos Schols en Prof. Marieke Schuurmans, har-
telijk danken voor het lezen en beoordelen van dit proefschrift.  
 
Basema en Bram: bedankt voor onze goede, intensieve, samenwerking én bedankt dat 
jullie mijn paranimfen willen zijn. Basema, wat hebben we het soms (te) gezellig gehad 
op kantoor. Gelukkig heb ik nog veel mooie foto’s waardoor ik dat niet zal vergeten. Ook 
heb ook veel van je geleerd. Ik ben blij dat je je op je plek voelt in Nijmegen. De altijd 
nuchtere Bram: ook met jou heb ik met veel plezier samengewerkt. Jouw rust en relative-
ringsvermogen zijn soms echt een verademing. Ik wens je heel veel succes met de laatste 
loodjes van je proefschrift en heb er alle vertrouwen in dat dat goed gaat komen.  
 
Mijn promotietraject was nooit zo soepel verlopen zonder de ondersteuning van aantal 
collega’s die nauw betrokken zijn geweest bij mijn onderzoek. Michel, de eerste twee 
jaar van mijn promotie hebben we intensief samengewerkt; bedankt hiervoor. Jouw 
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de dataverzamelingen tot een goed einde te brengen. Je hebt heel wat kilometers afge-
legd en je was altijd behulpzaam. Frans en Ton, hartelijk dank voor jullie ondersteuning 
bij de statistische analyses. Ik heb jullie behulpzaamheid, kennis en kunde zeer 
gewaardeerd.  
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dementia care. I want to particularly thank professor Murna Downs and all other col-
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stond. Marcella, jij speciaal bedankt voor het ontwerpen van de kaft van dit proefschrift. 
Opa en oma: ik ben heel blij en trots dat ik jullie dit proefschrift kan laten zien. Ik ben 
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